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AN AGRICULTURAL REVIEW FOR 1917. 

-- 

The year 1917 has presented many problems to the agri¬ 
culturists of the Colony. The exchange difiiculties which began 
at the latter part of 1916 have continued throughout the year 
and the majority of agricultural undertakings have had to give 
serious thought to the finance of their operations. Tea and 
rubber companies have had to pay their dividends in sterling 
drafts and have found difficulty in selling their produce locally 
except against drafts on London. 

Owing to the shortage of freight and a limitation of the 
imports of tea into the United Kingdom, most estates found it 
necessary to restrict their output to some extent during the year 
but in the last few months more freight for tea ofiered. Tea 
was during the last months of the year taken under control in 
the United Kingdom by the Food Controllei, and arrangements 
made for the purchase of Ceylon teas in London and in the 
Colony on Government account. 

Rubber has not experienced such difficulty in freight and, 
despite a fall in price towards the end of the year, rubber estates 
have been able to carry on as usual. There have been some 
difficulties over manures and over local sales for cash, but these 
have been met and overcome. Diseases of rubber still receive 
close attention on the majority of estates, but the necessity of an 
adequate inspectorate force for the control of pests and diseases 
has been dealt with during the year. A bark disease, new to 
Ceylon, has recently been found in the drier districts and is 
under investigation. 

Coconuts and coconut products have suffered severely 
during the year. Very little freight has offered, and coconut 
owners have seen prices, in spite of high values in Europe, of 
their produce gradually fall until they, at the end of the year, 
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are barely above the cost of production. Continuous efforts 
have been made to relieve the situation, but with the shortage 
of tonnage no solution of the difficulty has been possible. It is 
feared that many smaller properties will be unable to carry on 
at present prices, but it is gratifying to record that all larger 
properties are endeavouring to carry on their cultivation pro¬ 
grammes as far as possible as usual and arc utilizing poonac 
largely in their manurial mixtures. A new disease of coconuts 
has come to lit?ht during the year m the Kurunegala district, 
but latest reports indicate that it is limited to a comparatively 
small area. 

Cinnamon products were unsaleable until the last months 
of the year, and citronella grass continues to be replaced by 
other products. 

Early in the year, it became evident that strenuous efforts 
should be made to encourage the greater production of food 
stuffs in the Colony A gratifying response to the appeals for 
an increased planting of food products, curry stuffs and vege¬ 
tables was made by all classes of the agricultural community, 
and a record distribution of seed and planting material was 
carried out. This important question cannot however be left 
with this distribution, and preparations are now being made for 
further efforts with the Soiilh-West monsoon in June next. 
The difficulties of the railway over coal should emphasize the 
necessity for this production of a greater amount of food products 
in all parts of the Colony. The formation of district food-produc¬ 
tion committees has been suggested, and one such committee 
has already begun operations. There is no doubt that such bodies 
can do much to assist in the food-production problem. 

Deliberations have been carried on throughout the year 
over the question of the development of lands in the Dry Zone, 
and the report of the Committee has been favourably received. 
The Government have undertaken to make funds available for 
the formation of peasant settlements. 

An increase in the number of agricultural instructors has 
been made during the year, and further demonstration gardens 
opened up. The organization of a series of such gardens 
throughout the Colony will be carried on as funds become avail¬ 
able as there is litfle doubt that through them the agricultural 
methods of the villager can be improved. 
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CEYLON AGRICULTURE. 

-- 

LAND DEVELOPMENT IN THE DRY ZONE. 


At the meeting of the Ceylon Agricultural Society on the 26th November, 
1917, the following discussion took place on the Report of the Land Develop¬ 
ment Committee which was issued as a Supplement to the November issue 
of the journal:— 

LAND DEVELOPMENT COMMlTTEE*S REPORT. 

Mr. Stockdale in submitting the report of the Land Development Com¬ 
mittee of the Ceylon Agricultural Society said : “ This Committee was ap¬ 
pointed in 1916 to go into the question and consider the development of lands 
under tanks in the Dry Zone. It has had eleven meetings and its report is 
submitted to the Society to-day. The recommendations of the Committee 
comprise its views as to how development can take place and it recommends 
foi the consideration of the Society whether peasant settlement could not be 
established under Nachchaduwa tank. Notes in respect to those proposals 
are printed as Annexuie I. From that annexure you will see an initial expen¬ 
diture of about Rs. 6,000 would be necessary. A further sum would be required 
next year to enable settlers to open up further lands. The Committee has 
considered several tank schemes and has decided upon Nachchaduwa tank as 
offering the best prospects for immediate success, because itisnear Anuradha- 
pura. The question of communications, markets for settlers would be assured. 
Several others have been considered and the Committee decided upon the 
Nachchaduwa Scheme, Further schemes would be considered if this one be 
successful, it was urged that the Committee should consider the settlement 
of Tamils under another tank and a settlement for Moors under another, but 
in the first instance they consider that a settlement of Sinhalese under the 
tank at Nachchaduwa should be tried. 

MR. BALASINGHAM’S REMARKS. 

The Hon. Mr. Balasingham said:—I wish to make a few observations on 
the report of this Land Development Committee. With much that is said there 
I am in complete agreement. But there are one or two points on which I beg 
to differ. I agree with Sir Christoffel's dissent on the subject of leases. I 
do not understand why the Committee thinks that the leasing system is the 
best means of assuring land development. When it was understood that the 
Government was contemplating the discontinuance of sdes and introducing a 
system of leaseholds, the few who welcomed it, welcomed it on the ground 
that it was a splendid thing for the poor. It is now admitted by everybody, 
and even by this Committee, that freeholds are more attractive to men with 
moderate or little or no means. In fact, the best means of attracting the poor 
man is to' offer land on the hire-purchase system and to spread out the pay¬ 
ment of price over 30 or 40 years. Any condition that may be attached to 
leases as to cultivation may be attached to such sales. I fear that the Com¬ 
mittee’s recommendation is on behalf of the rich capitalist. This Committee 
was appointed at the annual meeting in 1916 as a result of the following obser¬ 
vation in the annual report of this Society on the subject of cultivation of 
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lands under tanks. The annual report for 1916 said :—“ What is to be de¬ 
sired—at least as an initial measure—^is that these lands should be given at 
nominal rates to individual capitalists or syndicates on the condition that a 
certain proportion of the area is brought under cultivation every year. We 
have waited long enough for colonisation by small settlers.*’ This present 
Committee reports that paddy cultivation does not appeal to the capitalists 
under present conditions: that tank areas can be more rapidly developed by 
Icapitalists ; that capitalists should be allowed to cultivate coconut and other 
like products; that capitalists will be interested only if they can secure land 
in laige blocks for development upon estate lines; that for coconut cultivation 
250 acres would be the minimum area that could be worked economically 
and it makes its recommendations accordingly. On what facts are these re¬ 
commendations based ? Is it a fact as was stated in the annual report of this 
Society for 1916, that we have waited in vain long enough for colonisation by 
the small settler? I think, Sir, it is not the small settler but the capitalist that 
has failed. The report of this very Committee shows that the small settler 
had very little encouragement in the past. We have not established State 
Banks for aiding the man without capital on the security of his land and pro¬ 
duce as in Australia or New Zealand. We have not provided medical aid to 
protect the small settler against malaria. We sell lands by the auction system 
under which the poor man has no chance as against the capitalist. Then 
again. Sir, coconut is a product for which there is still plenty of land by the 
sea board and it is not necessary to give the lands under the tanks “ at a nomi¬ 
nal rate to capitalists” for the purpose of coconut cultivation. If the capital¬ 
ists will pay a fair share of Ihe cost of construction, say even half the cost of 
construction, there cannot be much objection to partitioning these tank areas 
into big estates. Paddy cultivation and the cultivation of other food pro¬ 
ducts deserve some subsidy, and the money spent on our irrigation works is 
in the nature of a subsidy. Moreover, paddy cannot be successfully grown 
except under tanks or where there is a large rainfall; but coconuts grow 
without irrigation even in the dry zone. Small plots of land may with advan¬ 
tage be put under coconuts in the tank districts, but I do not think that ex¬ 
tensive cultivation of coconuts in the irrigable area on estate lines is a 
wise policy for the Government to adopt. The best method of encouraging 
the development of uncultivated land would be by imposing a higher Customs 
duty on such products as we can grow in this country. Onions and chillies, 
for instance, can be easily grown in this country. The duty on these may 
be raised. To guard against any possible hardship to the poor consumer, the 
dufy on articles of fobd which cannot be easily grown here may be lowered 
or altogether abolished. Another means of encouraging development will be 
to appoint a Minister of Lands with Executive Council rank who will hold 
the portfolios of Irrigation, Agriculture, Forests, Land Sales, and Survey and 
Colonization. He wnll be able to co-ordinate the work of all these depart¬ 
ments and give his whole time for the development of land. There can be 
no objection to lease if it is optional and freeholds are available. . 

DR. H. M. FERNANDO’S REI^ARKS. 

The Hon. Dr. H. M. Fernando made some observations on Mr. Bala- 
wngham’s remarks. He feared that Mr. Balasingham was suffering fron> a 
serious misapprehension. In connection with the Committee’s report, he said, 
that a y^ar ago himself and Sir Ponnambalam moved for the appointment of 
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the Committee and the whole of the indictment against the report of 1916 in 
connection with the terms made for the development of tank irrigable lands 
had been met by the present Committee. They had gone into the whole 
question and every point raised by Mr. Balasingham had been met in the 
recommendations. As regards the leasing system they had not tried to upset 
any recommendations. In the matter of colonization the recommendations 
of the Lease Committee were quite plain and obvious. Holders of small 
blocks were actually given the land eventually as freehold, when the land had 
been properly developed. There was nothing in regard to small colonists 
that they cannot own property. 

Mr. Balasingham : I am speaking of leaseholds. 

Dr. Fernando said that that was a different thing entiicly. The observa¬ 
tions of Mr. Balasingham would mean that under the colonization scheme the 
Committee recommended that holders of small blocks cannot be puichasers. 

Mr. Balasingham : Not at all. 

Dr. Fernando continuing said that he differed Iroin Mr. Balasingham. 
In the case of the Knlawewa Scheme, large blocks were held by capitalists, 
which had not been developed at all. it was very difficult to gi\ e these large 
blocks, which had been left undeveloped by the owners who had done nothing. 
In fact, in one case, a gentleman who owned 500 acres had never been to the 
site at all. That was a niattei that had been fully met by the recommenda¬ 
tions of the Committee. Finally, as regaids the oppoitunity to be given for 
planting coconuts and other products in the irrigable area he was in sym¬ 
pathy with Mr. Bvlvsingham. He did not think a case had been made out 
that other crops should be raised on irrigable areas. Until some scheme was 
carefully brought up that such lands could not be utilized with profit, they 
might leave the matter for the present. If irrigable paddy lands were treated 
properly and receive proper cultivation they would eventually become 
profitable. He felt sure the Director of Agriculture would be quite willing 
to make experimental tests on irrigable lands in various tank areas and show 
the cultivator how cultivation could he made to pay by improvements in the 
piesent methods. He personally iclt certain that a large paddy growing 
industry would be put on a solid and successful basis. Then as increased 
encouragement to the growing of currystuff, etc., by protective duties, it was a 
very important question. Such a scheme cannot he lightly taken up. What 
did he mean by protective duty ? Did he imagine a few cents difference would 
turn the scale ? He feared that the protective duty would be a vei*y big one 
and the whole fiscal system and Customs duties w^ould have to be revised. 

LEASEHOLD AND FREEHOLD. 

The Hon. Sir S. C. Obeyesekerk said he was in sympathy with everything 
that Mr. Balasingham stated. Nobody should be debarred from purchasing 
land if he had the means to purchase it. Those who wished to lease land might 
do so, while others, who desired to purchase land, should be permitted to do 
so. Therefore, means should be provided for a man who wished to purchase 
land and was able to do so. There should be no interference and Govern¬ 
ment should not interpose in the way of a poor man becoming a proprietor. 
Supposing a man obtained a ninety-nine years^ lease and he wished to make 
his will and leave it to his descendants how could he do it, if he held the land 
on lease? There would be very few people who would like to be in that 
position. He (the speaker) foi one would like it, had he the money to invest. 
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CRUSADE AGAINST CAPITALISTS. 

Sir P. Arunachalam said that Dr. Fernando’s ar>iuments had not been 
met. Personally he felt that capitalists were ^iven too great privileges and 
advantages. He should like to see a law restricting the amount of land 
capitalists could hold. As regards the poor man, the scheme put forward by 
the Committee provided sufficiently for him. Blocks under ten acres would 
be made available for small capitalists on a leasing system, with subsequent 
rights to freehold after development. Under the Colonization scheme, too, 
they got blocks under ten acres subject to certain conditions after develop¬ 
ment. It was very reasonable. As regards the big capitalists, it was said Sir 
C ooMARASAMY once said the system of selling land was prejudicial to the 
interests of the country, as it was making away with the capital of the country. 

Sir S. C. Obeyesekere said that with regard to the remarks about 
capitalists that there were few purchasers who were not in a position to 
colonize the lands they had purchased owing to various reasons, such as the 
want of dispensaries, medical wants, etc. Without such aids it was rather 
difficult, but once provision was made there would be a rush to the lands. 

REMARKS BY LIEUT.-COL. JAYAWARDENE. 

' Lieut.-Col. T. G. Jayawardene said: In reading through this very 
interesting and able report one could not help coming to the conclusion that 
the cause for the slow development of land under the irrigation tanks arc 
mainly due to: (1). Want of a settled Government policy regarding the 
disposal of the Crown lands ; (2). Want of properly constructed roads; 
(3). Want of adequate medical aid; ?ind (4). Want of sufficient encouragement 
and assistance from Government. The want of a fixed policy on the part of 
Government is fatal to the development of any scheme whatever. Tliere 
should be a settled Government policy, and a continuity of that policy. 
Once that is established, no Government Agent or Irrigation Officer, or any 
other Head of a Department should be allowed to interfere with that policy, 
just to suit his own whim or fancy. Government should make up its mind 
as to what it is going to do with the land ; and declare its intention to the 
public. The policy of Government should be finally settled, and conditions 
of sale or lease widely published. I see from the paper now before us that 
several applications have been made from time to time for land under the 
tanks. Application has been made some years ago by a syndicate for an 
extensive track under Nachchaduwa. But the applicants were informed that 
it was inadmissible to allow one extensive block to large capitalists, and the 
proposal fell through. Again, about a year ago, an application was made 
by two Colombo capitalists, for 1,000 acres under Nachchaduwa. They were 
told that 500 acres could be given, and that also after the block survey, which 
had not been completed. It is also stated that when an application is made 
for the sale or leasing of Crown land, the matter is referred to the Irrigation 
Department who are in the first place unable to definitelj state whether the 
lot selected would fall within the irrigable area ; and if they think that it is 
likely to come within that area, then the application is promptly refused. 
These are serious statements to make against a Government Department, but 
under a settled and declared policy charges of this kind are bound to disappear. 
Government has at the back of its head the object of colonising these lands 
by means of peasant settlers. A very worthy object indeed, and we should 
wish it all success, for a happy and contented peasantry is the backbone of a 
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country. Government is also, perhaps, anxious that any land once taken up 
by the small settler should not be alienated by him in favour of the large 
capitalist and Company promoter. It could not, therefore, do better than 
copy the Punjab Land Alienation Act of 1900 which, from all accounts, has 
worked wonders in the Punjab State. Then as regards roads.—No colonisa¬ 
tion on any large scale is possible without properly constructed roads. We 
do not want fair weather roads, or mere tracts which are only apologies for 
roads. Properly constructed roads are necessary to make the lands better 
accessible and for the carting of produce. I am sure we all agree with the 
Government Agent who said tlirit roads should not become impassable for 
vehicular traffic in wet weather. It is just at this time that sickness is chiefly 
prevalent, and good roads become of importance for the purpose of getting 
people to hospitals and dispensaries. As regards medical aid—a mere dis¬ 
pensary, with a stock of quinine powders and with no other medicine than 
tor malarial cases is worse than useless. TheG A., N.C.P., says dispensaries 
will not suffice ; hospital control is necessary to effect much improvement, 
especially in the case of parangi. I think all agree with that. A good doctor 
is also a sine qua non. Want of sufficient encouragement and assistance from 
Government.—Now, I come to the thorny question. We all know the 
benevolent intentions of Government towards the country’s peasantry : with 
what good intentions the Waste Lands Ordinance was enacted, although it 
has not been worked with due sympathy in all cases. How solicitous 
Government Agents of the type of the late Mr. If vers, and Messrs. 
Freeman and Bartlett of the present day, are over the true interests of 
poor peasants in their provinces. 

But Government, I am afraid, has been most seriouhlv unmindful of the 
interests of the paddy cultivator under Tissamaharama I'ank in the Southern 
Province and the reports of Messrs. Corlett and Drikberg make painful 
reading. This, I say, is a serious lack of encouragement and assistance on 
the part of Government. I trust that it is only an isolated case. Now, to 
return to the report of the Committee,—I think Sir Ciihistoffel Obeye- 
sekere is somewhat unnecessarily alarmed. Although a Government Agent 
of the E. P. has given uncertainty of tenure, i.e. lands held on lease, as one of 
the reasons for the failure to make settlement in lands under Irrigation 
Works less attractive to the small cultivator, I do not think Sir Christoffel 
Obeyesekere’s fears about people being debarred from purchasing the 
freehold of any block is quite well founded. If he reads para 2 sec. 7 he will 
see that the Committee view with sympathy the desire of every bona fide 
settler to own his own land eventually, and they make their recommendations 
in paras 2 and 3 of sec. 15 to satisfy that natural desire. I am, however, not 
in full agreement with the Committee wdien it tries to prohibit alienation 
of land except to members of the settlement, or their descendants. If it is to 
be a perpetual prohibition, it would, I think, be quite unfair, I do not mind 
having it continued up to, say, the 3rd or 4th generation. For, with the turn 
of the wheel of life, the descendants of the settlers of to-day may, perhaps, 
be more interested in these now wild parts than the descendants of the upper 
ten of the present day. Now, regarding the proposals for the establishment 
of a peasant settlement under Nachchaduwa and the estimated cost for a 
settlement of 25 families.—According to Gunesekera Appuhamy, to aswed- 
dumise jungle it costs Rs. 80 per acre. So that it will cost Rs. 400 per 
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family (5 acres) or Rs. 10,000 for the whole 25 families, but you are only 
giving them Rs. 3,625 for the six months (as per items 3, 4, 6 and 7), provision 
has, I had, been made for buffaloes. The Hunumiilla teacher says that he 
brought 25 acres under cultivation and that he liad 10 buffaloes for cultivation 
work. He had purchased them in the locality at Rs. 30 or Rs. 40 each. 
These animals were not sufficient; he needed 4 or 5 head more. On this 
basis each family will require three buffaloes to cultivate its 5 acres or 75 
buffaloes for the whole settlement which at Rs. 40 would come to Rs. 3,000. 

I do not see any provision tor holding a dispensary or tor sinking wells for 
drinking water. If I might mnke a suggestion it would, I think, be well to 
give the Colonization Officer, who, I presume, will be the Superintendent of 
Irrigation in charge of the scheme, an assistant to make that assistant live 
close to the settlement. He should be able to share the same building with 
the dispenser or doctor. In conclusion oiu thanks are due to the Director 
of Agiiculture and the Committee for the enormous trouble taken in this 
matter and the able and businesslike report before us. This ought to simplify 
matters for Government to a large extent who should now be able to adopt 
the recommendations in their entirety or with modification. 

MR. T1LLEKERATNA*S REMARKS. 

The Hon. JMr. O. C. Tillekeratne said that the report before them was 
a very carefully considered and an eminently fair one. As regards the leasing 
system the Committee itself stated that capital was not tied up in land and was 
available for development purposes. But once the villagers got the idea—the 
erroneous idea—that the object of the land development scheme was that the 
lands were to be leased in perpetuity, they would never come forward. Their 
great object was to own their own land, be it how infinitesimal a sub-division 
of an acre. 

Sir P. Arunachalam: That is obvious. Blocks under ten acres are made 
available for small capitalists as freehold. That meets the case. 

Mr. Tillekek.atne, continuing, said that the report contained Rs. 6,000 
as capital outlay, but there was no indication of medical facilities, and that 
was necessary. It would be necessary to have hospitals and dispensaries as 
suggested by Cou J.ayawardene. Somewhere he found that once, some 
3 »ears ago, when several families were sent out, that some seventy people died 
of malarial fever ! That would be the worse way to popularize land settle¬ 
ment, Then about the land under the Tissa tank as pointed out by COL. 
Jayawardene. The Yala sanctuarj% which was at the disposal of the vil¬ 
lagers as pasture land for their cattle, was a game sanctuary. It was quite a 
desirable thing to have i game sanctuary, but at the same time villagers have 
been deprived of their pasture land which they had used from time immemo¬ 
rial. It was not at all desirable to allow paddy lands to be converted into 
planta^’ions of coconut and sugar-cane. The sooner they got the people to 
take to paddy cultivation, as it was long long ago, the better it would be, but 
they must not overlook the case of lands included under irrigable lands but 
subsequently found linirrigable. He was glad to find that the Forest Depart¬ 
ment officers were not to meddle with the settlers who were allowed to find 
their firewood and make use of the trees without interference. There was 
also reference to damage done by wild animals. He thought that some sort 
of firearms should be allowed to those people who went out as settlers. The 
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greatest want would be the water supply. There should also be a depot for 
the settlers to bring their produce tor disposal instead of their carrying pingo- 
loads of a few brinjals for miles for sale. 

REMARKS BY MR. SENIOR WHITE. 

Mr. Senior White said there were one or two points in the report he 
wished to refer to. Paragraph 6, section 5, stated that it was necessary that 
settlers should have outside employment during the non-cultivating seasons. 
They might be employed in burning jungle and other works in laige blocks 
belonging to others. He suggested that chena cultivation be absolutely pro¬ 
hibited. Each man must be made to clear and cultivate his own block of 
land continuously. With regard to financial assistance to be given he wished 
to know whether it was only foi the commencement of the scheme or all 
throughout. 

Mr. Stockdale : At the commencement of the scheme. 

I^Ir. White, continuing, said in regard to paiagraph 13, it was most 
essential that Irrigation officers should be placed in charge of the scheme. 
He must be a sympathetic person, not merely a tax-gatherer. In regard to 
the Nachchaduwa scheme, the officer in charge might live at Anuradhapiira, 
unless an Arachchi was selected out of those in the settlement, but that 
would have the effect of that man’s land being neglected. There ought to be 
a resident headman, as it was quite possible that in a settlement a man should 
be on the spot to settle petty disputes. In regard to the half acre round the 
building he believed that it was for the purpose of planting vegetables for 
food, but then the men would be glowing vegetables in their Week of land. 
That would give the opportunity of the usual mess round the hut. The huts 
should be somewhat like cooly lines but not all under one roof or back to 
back. There should he spaces between and these spaces should be cemented 
as there was no chance of disease and dirt. 

MR* BALASINGHAM IN REPLY. 

The Hon. Mr. Balasingham, in replying, said that nobody made a point 
that under certain tanks lands w’ere bought but undeveloped. What was there 
in the leasing system that would make that impossible and what was there 
in the sale system that could not make it impossible. If, under the leasing 
system, conditions were imposed that no purchaser was allowed to have the 
land undeveloped for a certain number of 5 "ears, there was nothing whatever 
to prevent the purchase system to insist on the purchaser to bring under culti¬ 
vation the land. As a matter of fact land in the Wanni w^as sold on the 
condition that if a portion of the land was not under cultivation \vithin a 
prescribed period the land lapsed to the Crown. 

RACIAL DISTINCTIONS. 

The Hon. Mr. A. Sapapathy said he was not prepared to make any 
detailed remarks on the report as he received a copy only that morning. From 
the statement made by the Director of Agiiculture it would appear that settle¬ 
ment in the tank regions was put down on a racial basis. Some were to be 
set apart for Sinhalese, others for Tamils, and some others for Moors. He 
wished to be enlightened on the subject and desired to know the reason 
^vh^ch actuated the Committee to mMce such a recommendation, as he failed 
to see why any one of the indigenous population of the Island could not 
settle in the tank regions. 
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DIRECTOR OF AGRICULTURE REPLIES. 

Mr. Stockdale said that they had a very interesting discussion on the 
paper. He would take the opportunity of saying one or two words on the 
points raised. The point brought up by Col. Java wardens in regard to 
the terms of the Nachchaduwa scheme. He referred to the fact that Rs. 25 
per acre was recommended for the first year on the land. It generally took 
time to asufcddiiwise the land for paddy. The reason why that was done was 
that the first thing to be done was to cultivate chena crops on the land and 
gradually to it, and prepare it for cultivation. For preparing 

chena land Rs. 25 was considered sufficient for an acre of land. In the 
second year it would be brought under irrigation and the third year improved. 
Also there was no pi ovision made for buffaloes. In evidence taken it was 
learnt that it would be possible to obtain buffaloes lound Nachchaduwa. 
It did not seem desirable therefore to be involved in a large outlay of capital, 
which might be lost by death of animals. The question of dispensaries and 
houses for the officers were matters entirely for the Government and not toi 
any scheme. Therefore no provision was made for building dispensaries or 
houses. There was a good deal of discussion in regard to leasing or sales. 
The Committee went into it very thoroughly. Opposite views were held 
by vaiious members of the Committee. It was felt that where lahd was 
required by capitalists means should be taken to provide for development. 
It was felt that development could also be done by means of settlers— 
possibly a peasant settlement. It was pointed out that the lease-holders 
would sooner or later have the freehold of the land. What the Committee 
particularly desired to prevent was that in the peasant settlement, the 
peasants going to the nearest boutique-keeper and obtaining advances with a 
view' to alienation of the land. That was prohibited except to members of 
the settlement or their descendants. The question of racial basis, which 
the Hon, Mr. Sapapathy had alluded to, he was not responsible for the 
misunderstanding. The Committee had made no such report. They went 
into the question of the Nachchaduwa scheme as a beginning. Everything 
pointed to the fact that a peasant settlement of Low-country Sinhalese would 
be more likely to be a success there. The Committee felt that other schemes 
might possibly be fixed for the settlement by Tamils and Moors. The 
Association of Nachchaduw’^a w'ith Anuradhapura made it appear to be more 
desirable that a settlement colony there should be Sinhalese. They had the 
assurance of some members of the Committee and others who gave evidence 
that they could obtain Low-country Sinhalese to settle at Nachchaduw'a. He 
formally moved the adoption of the report by the Agricultural Society which ii 
adopted would he submitted to Government for consideration. 

Mr. N. H. M, Abdul Cader seconded.—Carried. 


PROPOSALS FOR SHOWS. 

The following Proposals for Agricultural Shows and Prize Competitions 
in 1918 were submitted to the Meeting of the Ceylon Agricultural Society on 
the 26th November, 1917, by the Organizing Vice-President:— 

During the present financial year of the Society, a sum of Rs. 500/- w'as 
assigned for grants to Agricultural Shows, Of this Rs. 105*95 only has been 
spent in connection with the Poultry and Nuwera Eliya Shows and it is 
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unlikely that there will be further expenditure before the close of the 
Society’s accounts at the end of December. 

With a view to encouraging the cultivation of food products, vegetables 
and curry stuffs, I would suggest for your favourable consideration that 
arrangements be made to make liberal grants for Village Shows during the 
forthcoming year. 

Village Shows in the past ha\e been recognised as a means towards 
encouraging greater interest in agricultural matters and the improvement ot 
cultivations. 

No definite system of grants to Shows has been organised and there have 
of late been no village Agricultural organizations which w ere able to take special 
interest in holding these Shows. The efforts of the Society have therefore 
been somewhat spasmodic, and the results of its efforts have not been, in 
some instances, as satisfactory as could have been hoped for. With the 
establishment of Co-operative Credit Societies in agiicultural centres, it 
should now be possible to arrange for an organized system of village shows. 

I would recommend that a certain number of Co-operative Credit 
Societies—and these are organizations for mutual co-operation through 
which improvements of agricultural methods can he effected—be encouiaged 
to arrange for Show’s every year. During the forthcoming year, I would 
suggest the following ten Societies scattered throughout the Colony be asked 
to arrange for show’s and that the Agricultural Society make a monetary 
grant of Rs. 75*00 each for Prizes—the Credit Society being responsible for 
the collection of further sums for other prizes and expenses:— 

1. Magam Pattu 

2. Adikari Pattu 

3. N agolle- H ulangamuwa 

4. Walapane (already arranged) 

5. Wellaboda Pattu (under consideration) 

6,7. Galboda-Kinigoda Korales (2 shows already arranged) 

8.9. Paranakuru Korale (2 shows under consideration) 

10. Beligal Koi-ale 

These Shows to be open for competition to all village cultivators within 
the sphere of Jiction of the Credit Societies under whose aegis the Show is 
held and not limited to members of the Credit Society, 

In addition to the above, I would suggest that a Prize Competition be 
organized amongst other Credit Societies, whereby the Agricultural Society 
offers tw^o prizes, viz,, 1st Rs. 15/- and 2nd Rs. 10/- payable in shares of the 
particular Credit Society for the best and for the second best garden of food 
stuffs, vegetables and curry stuffs amongst the members of the Credit Society, 
Prize holding schemes have met with great success amongst small cultivators 
in other parts of the tropical section of the Empire, and the scheme at 
present suggested should indicate to villagers that the Agricultural Society is 
in earnest in its desire to see greater attention given to the cultivation of 
food products in the Colony. 

To provide for the judging for these prizes, I would suggest that officials 
of the Credit Societies select what they consider the best 6 gardens, and that 
the final decision for first and second prizes in every case be made by the 
Secretary of the Society and the Agricultural Instructor for the district. 
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The followin^i are the Credit Societies I would sugj^est for a tiial of tins 
proposed Prize Competition scheme;— 

L Minuwangoda 

2. Handapangoda 

3. Akmimana 

4. Talpe Patlu 

5. Weligam Korale 

6. Pandatarippu 

7. Uduppiddi 

8. Hiriyala Hat Pattu 

9. MakuUa 

10. Kuinbukke Pattu 

The Prize Competition scheme would absorb Rs. 250/-, makinji a total 
of Rs. 1000/-for grants to Village Communities for Shows and Prizes. Another 
question that requires consideration is the encouragement of Home Gardens 
by pupils attending village schools to which School Gardens are attached. 
The Director of Education is convinced that much can be done by encouraging 
the pupils who receive some training in School Gardens to carry their 
knowledge to ihe homes of their parents and thus establish Home Gardens. 
Liberal supplies of seeds have been issued for the establishment of these 
Gardens, and I now recommend that 25 Prizes of Rs. 10/- each be offered by 
the Society for competition during the year 1918. 

If the Society approves of the above proposals, designed primarily to 
encourage a greater interest in food production at the present time, but also 
with the object of encournging improvement in agricultural methods and in 
Co-operative Credit Societies, I will place the matter before the Finance 
Committee of the Board of Agriculture with a view to obtaining an increase 
in the Vote for Shows during the forthcoming year to Rs. 1500/- 

DISCUSSION. 

Sir P. Arunachalam asked what the motion before the meeting was. 

Mr. Stockdale said it was that if the Society approved of the proposals, 
they would then be sent forward to the Finance Committee for provision 
ill next yearns estimate of Rs. 1,500 for the purpose. Continuing he said that 
there were 333 school gardens, but only a hundred had started home gardens 
and among these the twenty-five prizes would be given. 

Sir P. Arunachalam ; May I ask whether any provision has been 
made for Tamil districts ? 

Mr. Stockdale replied that provision for Tamil districts was made for 
competition as items 6 and 7, which were in the Northern Province, 
namely, Pandatarippu and Uduppiddi- In the Tamil districts there was 
not a large number of Co-operative Credit Societies at the present time. 
He did not think that societies there had yet progressed sufficiently far to 
warrant the grant of Rs. 75 for agricullural shows. 

Hon. Mr. Tillekeratne : I would point out the Co-operative Credit 
Societies contained members who were rich people and headmen. Was it 
intended to give them prizes. 

The Chairman : Would not the offer of prizes tend to induce other 
people to ioiu the Societies ? 
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Mr. Stockdale : The shows would not be limited to members of Co¬ 
operative Credit Societies. 

Col. Jayawardene : Prominent residents of the distiict can be asked 
to ^^ive some prizes. 

The Chairman : They may be asked, that is a matter for the Society, 
whether they would give them is left to themselves. 

Mr. Stockdale said that for the Shows already arranged in Kegalle the 
Society had promised Rs. 75 each, but the promoters sent a paper round and 
obtained about five or six hundred rupees. 

The Chairman : Anybody else desires to address the meeting ? 

There being none the proposals were adopted. 


THE CEYLON AGRICULTURAL SOCIETY. 


Minutes of Proicedin^s of a Meeting of the Agiicuittiial Society held on 
26th November, 1917. 

The 3rd Quarterly Meetin^j oE the Society for the year 1917 was held at 
12 noon on Mondav, the 26th November, 1917, at the Council Chamber, 
Colombo. 

The Hon’ble the Colonial Secretarv presided. 

There were presentThe Hon. Sir S. C. Obeyesekere, Sir P. 
Auunachalam, the Hon. Messrs. A. S. Pagden, Sapapathy, Balasingham, 
Abdul Cader, Tillekeratne, Hon. Dr. H. M. Fernando, The Director 
of Agriculture, Director of Education, Mudaliyar A. E. Rajapakse, Lt.-Col. 
T. G. Jayawardene, Messrs. R. Senior-White, A. B. Thomson, A. W. 
Beven, H. a. Deutrom, H. L. De Mel, A, Bruce, W. A. de Silva, Gerard 
Joseph, H. F. Macmillan, R. M. Fern.vndo, Alexander Perera, J. S. de 
Silva, W. Molegode, N. Wickramar.ktne and Mr. Kelway Bamber 
(Acting Secretary). 

Minutes of the previous meeting held at Nuwara EHya on the 10th April 
were read and confirmed. 

Progress Report for the quarter ending 31st October was taken as read 
and the Statement of Accounts for the same period was tabled. 

The Report of the Land Development Committee evoked considerable 
discussion in which the following took part:— Mr. Baiasingham, Dr. 
Fernando, Sir Obeyesekere, Sir Arunachalam, Lt.-Col. Jayawardene, 
Mr. Tillekeratne, Mr. Senior-White, Mr. Sapapathy. The Director 
replied to the various speakers, explaining the points raised by them, after 
which he formally moved the adoption of the Report. The motion was 
seconded by Mr. Abdul Cader and carried, and it was decided to »efer the 
report to Government for favourable consideration. 

The proposals for grants to Village Agricultural Shows, after some 
discussion, weie adopted, setting apart Rs. 1,500 in this connection for 1918. 

The Director next proposed that a Committee consisting of the Govern¬ 
ment Agent, N.P., Sir A. Kanagasabai, Hon. Mr. P. Ramanathan, Hon. 
Mr. Sapapathy, C. M. Chinniah Mudaliymr, Maniagar V. M. Muttukumard, 
Mr. V. Cassipillai, himself and the Secretary, C.A.S., be appointed to 
consider the establishing of Experiment Stations for the Northern Province. 
Seconded by Sir P. Arunachalam ; the resolution was carried. 

With a vote of thanks to the Chair, the meeting terminated. 
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RUBBER. 

- 

HBVEA BARK DISEASE. 


[The tollowing address was recently ^^iven by the Government Botanist 
and M3"Colo^:5ist, Mr. T. Fetch, to the Haputale Planters* Association ] 

Diseases of Hevea have not hitherto been so prominent on this side of 
the Island as on the West, The principal disease has been Brown Root dis¬ 
ease, especially where old cacao has been felled, and a few cases of Fomcs 
sdW7/7£)s/z/s have occurred. Nodules seem to have given most trouble, and it 
appears to be the general rule in Ceylon that these are most prevalent in the 
drier districts. Ol the ordinary claret-coloured canker, we have had very 
few reports. 

But this apparent immunity from disease appears to be rapidly disappear¬ 
ing. There is still no notable increase of the Hevea diseases which are com¬ 
mon in the wetter districts, but, to keep the balance even, a new disease has 
appeared, which, up to the present, appears to be confined to those districts 
which depend solely, or chiefly, on the North-East Monsoon* This disease is 
a bark canker, different from the well-known claret-coloured canker of the 
western side of the Island. 

The disease is usually discovered during tapping. The tree may go diy, 
the cortex apparently containing no latex, except very near the cambium in a 
layer about 2 millimetres thick. As ordinarj^ tapping leaves a thickness of 
about a millimetre and a half of cortex overlying the wood, it scarcely touches 
this inner layer, and consequently the cooly has to tap deeper to obtain a 
satisfactory flow. But in such cases, one has to be cautious in deciding that 
the cortex is diseased, because, as has been known for many years, there is a 
type of tree in which all the latex is contained in a narrow zone next the 
cambium, so that the original bark yields very little with normal tapping. 

In advanced cases, however, there is no doubt that something is wrong. 
The tapper, as he goes down the tree, cuts into an area in which the outer 
layers of the cortex are completely brown and dry, with a thin white lactif¬ 
erous layer overlying the cambium. The outer layers are dead. In what 
seems to be the commoner case, a cortex, say 8 millimetres thick, will consist 
of a dead outer layer 6 millimetres thick and an inner living lactiferous layer, 
2 millimetres thick. The dead outer layer forms a thick scale, or rather it 
should be a scale, but it does not seem to sepai ate readily from the inner 
layer and drop out. In general, the dead scales appear to remain in situ. 
They are usually dry, and very hard and brittle. 
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In the earlier stages, the bark does not show any well-marked signs of 
disease. It may be slightly greyish j-ellow and have a water\ appearance. 
It appears to contain more stone cells than usual. A thin brown line then ap¬ 
pears very near the cambium, and along this line the cortex forms a layer 
which cuts off all the tissues Ij^ng outside it. Consequently these tissues, the 
outer layers of the cortex, turn brown and dry up. The brown line may appear 
while the outer layer of the cortex is still green. 

The inner surface of the brown scale is covered by the thin white layer 
which is always formed when a scale is corked out, and, as usual, it is it re¬ 
gularly elevated and pitted. This surface of separation, in the case of this 
disease, usually appears wet. The underlying lactiferous layer is white, but 
in wet weather it turns brownish rather rapidly. On cutting into it, one often 
hnds that it is discoloured and brownish. In some cases red-brown streaks 
or sheets are found in this underlying cortex and extensive plate-like or netted 
nodules may develop round these streaks. 

'riiis development of nodules in the inner la>er of the cortex has an im¬ 
portant bearing upon Rutgfrs* contention that nodules are a consequence of 
canker. So long as we were acquainted only with the Ceylon claret-coloured 
canker, Rutgers’ statement was inexplicable, but it is quite intelligible if it 
refers to this (to Ceylon) new disease. One would infer either that the two 
diseases have been confused with one another in Java, or that the claret- 
coloured canker does not occur there. 

The disease is usually found on the lower three feet ot the,stem. Whether 
that is only because that area is being tapped, and consequently the disease 
is discovered, remains to be determined. It apparently \eiy often descends 
along the tap root, and may go down to a distance of two feel. 

In the majority of cases, there are very few outward indications of dis¬ 
ease. The crown of the tree does not show any signs of dying back, even 
when the disease is well advanced. The dried bark may crack, usually longi¬ 
tudinally, and, as 6ne observer put it, it looks hard. On the root, the crack¬ 
ing appears to be more pronounced, long cracks running right down the tap 
root. The dead scales on the root are generally red-brown when scraped, 
and they show a blue or bluish purple coloration along the cracks. The latter 
colour, however, is scarcely diagnostic. I find that in many cases dead Hevea 
roots turn blue. For instance, in cases of Ustulina^ where the fungus has 
killed a tree by attacking it at the collar and has not gone down the root, the 
lower part of the tap root, which has not been attacked by the fungus, will 
sometimes turn blue. 

In one case, which at present appears to be the same disease, the outer 
layers of the stem bark, after drying up, split vertically and horizontally into 
rectangular scales. Apparently this splitting extended into the lactiferous 
layer, as latex exuded copiously and ran down the stem, leaving long black 
lines of scrap. In this case the disease extended right through the cortex to 
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the wood on many trees, and it occurred up to a height of six feet or more. 
The diseased areas were soon attacked by borers which riddled the stem to 
such an extent that it was broken off by the wind in some cases. The most 
remarkable feature of this attack was that, though the bark over a length of 
three feet of the stem might be completely killed all round, and the wood full 
of boring beetles, the crown of the tree showed no signs of diminution and 
the stem yielded latex freely below the diseased region. This attack occuired 
on trees which had been fairly severely scraped—a point to which I will 
return later. 

The distribution of this disease, as far as it is known at present, is pecu¬ 
liar. It was first recorded from the Badulla and Haputale districts, and has 
since been found in the Dumbara district. In the latter district, it occurs 
within two miles of Kandy, but on the slope facing the Dumbara Valley. [It 
has since been found in the Galegedara district.] 

It would seem possible that this disease is the same as that which has 
recently attiacted attention in Malaya. Until last year canker of Hevea was 
said to be unknown in the Federated Malay States, but dining the last twelve 
months, one or more bark diseases have made their appearance. It is not yet 
quite clear what they are. The first writers on the subject seem to have as¬ 
sumed that the chief disease there w^as the common Ceylon canker, and the 
earlier articles would appear to consist of three or four original observations 
extended to as many pages with details from Ceylon or Java publications. 
Hence the symptoms described are not those of the Malayan disease. Next 
it was declared that Ceylon had misled the world by talking of a claret- 
coloured canker when it ought to have been allied biown. Now, how^ever, 
the idea seems to be gaining ground that the Malayan disease is not the 
common Ceylon canker after all. 

According to one correspondent, in the chief Malayan bark disease, the 
cortex becomes dirty yellowish-brown, and is waterlogged, or spongy, and 
latex is found only immediately next to the cambium. In old cases, the 
cortex rots down to the wood, but apparently only in certain patches. The 
attack not infrequently extends to the lateral roots and the tap root. 

Another account states that the first sign observed is that the tree yields 
very little latex, and what does flowr is only obtained by tapping very near the 
wood. If the tree is rested it may recover, but in other cases a dark line of 
cells divides the cortex into two layers; the outer layer soon becomes dark, 
and though moist at first, it ultimately dries and dies off, forming a thick dark 
layer. Sometimes the cortex dies right down to the wood and cracks into 
rectangular scales. The attack is said to originate on the tapping cut and to 
spread downwards into the untapped cortex. 

It will be seen that the above details agree fairly closely with the disease 
now present in this district. Here perhaps it is more usual for the tapper to 
cat into affected patches than for the disease to begin on the tapping cut. 

The cause of this disease is not yet known. Several fungi have been ob¬ 
tained from the diseased bark in Ceylon, but in many cases nothing has been 
dcvelc^>ed on incubating diseased bark with the precautions necessary to 
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avoid accidental contamination. It was recently announced that the F. M. S. 
disease, which is known as Brown Bast, was caused by a species of Sjiongo- 
spora, blit this determination has since been withdrawn. 

The treatment of the disease must follow the lines of the ordinary 
canker treatment. All the diseased patch must be cut out, and the shavings 
collected and burnt. It a separation layer has already formed, the diseased 
bark may be scaled off; if not, the patch should be scraped until latex appears. 

It should then be painted over with Brunolinum or Carbolineum, preferably 
pure, because these, undiluted, will penetrate to a slight depth into the under¬ 
lying laticifeious layer and destroy any fungus which may have just begun to 
attack the latter. I have noted the attack beginning again beneath the scale. 
Failing Carbolineum, Brunolinum, or Jodelite, a mixture of tar and liquid fuel 
in equal quantities might be used. 

Iti would seem possible that in some cases the early stages of nodule 
formation, especially the platelike form of nodule, are being confused with 
this disease. The first stage in the formation of a nodule is the coagulation of 
the latex in the latex tubes, with the production of a yellow colour in the 
walls of the tubes and the surrounding cells. If this occurs over an extensive 
area, the affected cortex appears greyish yellow. But this is followed by the 
formation of a nodule, and there is no brown continuous line which cuts off 
the greater part of the bark as a scale. 

In some cases the attack of this disease appears to have been favoured 
by scraping the trees. It has now become the general fashion to scrape the 
stems periodically, not with the idea that it has any effect on the yield, but to 
make the tree look tidy—grooming is, I believe, the correct term. Now, the 
outer corky bark is the natural protective layer of the cortex, and if this is 
removed and the green layer exposed, the tree is more liable to infection 
until it has Iformed a new bark layer. “ Oh,’’ it is said, “ we agiee that it is 
wrong to cut into the green, but the cooly uses the back of a kniie, and he 
has strict orders not to go so deep,” Well, gentlemen, I have seen a good 
many scraped trees, and in the majority of cases it is quite evident that the 
cooly has goneibelow the green. The cooly will use the back of the knife— 
while he is watched—but naturally he prefers the sharp edge. And if he is 
giveni a piece of hoop iron, he will sharpen it on the nearest stone. 

1 have seen an extensive attack of this disease when wet w’eather set in 
soon after the scraping. As for scraping in dry W’’eatfier, I have seen cases 
in the drier districts, where the exposed bark has died back naturally to a 
depth of a millimetre, and covered the stems with rectangular scales. It is 
certainly necessary to remove loose bark scales, and in the wetter districts 
it may be advisable to brush off the spongy layer on very corky-barked trees. 
But I think it is a matter for consideration whether the practice is not con¬ 
siderably overdone, 'and whether there is any justification for it in the drier 
districts. I would suggest that loose scales tnight be brushed off, say with a 
piece of coir, or a piece of coconut husk beaten out at the end, not with a 
solid piece of coconut husk. But wire brushes should certainly not be used 

It may be necessai'y to scrape trees in order to find bark diseases, the 
present disease in. particular, but that is quite a different matter from the 
gratuitous scraping now in vogue. 
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RICE. 

-- 

PADDY EXPERIMENTS IN MADRAS 
PRESIDENCY. 


SPACING AND CULTURAL. 

The spacinff experiment at Samalkota was discontinued—the results 
were summarised in last year’s report. The similar experiment at Coimbatore 
will be concluded in the current year when only final conclusions can be 
drawn. The average seed rate used at Coimbatore for producing excellent 
paddy crops on some 30 acres of wet land w^orks out at 16i lb. of seed sown 
on 7h cents to transplant each acre of crop. At Anakapalle Hoogli jute and 
local gogu (Hibiscus cannahintis) were tried as a rotation with paddy. It was 
found that these crops exhausted the soil to the detriment of the succeeding 
paddy crops. At Samalkota experiments were in progress to test the value 
of hot weather cultivation for dry paddy. The results up to date are in 
favour of such cultivation. The experiment at Sirvel to compare drilled 
versus transplanted paddy was spoilt by the wet season which made 
drilling impossible. 

MANURIAL. 

The new series of experiments at Coimbatore to test the conclusions to 
which Dr. Harrison’s work on paddy soils has drawn attention will be 
started in the current year on laud which ha.s been airefully tested for 
standardization for the last five years. It has been found that by taking 
duplicate plots the probable error of an experiment can be reduced to 3*2 per 
cent. This means that any variation over 12 per cent, in the yields of two 
series of plots may be safelv taken as representing a real difference due to 
factors under test, while any difference in the neighbourhood of 3 per cent, 
means nothing at all as it is just as likely that it is due to chance. This is the 
first time that the probable error of a series of experiments has been worked 
out in advance and our thanks are due to Mr. Parnell and Dr, Harrison 
for drawing attention to the importance of doing this. It is probably due to 
failure to realize the importance of working on these lines in the past that 
several series of experiments have had to be abandoned without definite 
results. At Coimbatore a new experiment consisted in stacking a green 
manure crop (daincha), covering it with earth, and allowing it to decompose 
under anaerobic conditions for a month before applying it to the land, 
instead of ploughing it in green which is the usual practice. This method, 
which was suggested by a bulletin of the Imperial Bacteriologist, promises to 
give useful results. A gratifying feature of the work at the central farm is 
the steady increase in the average yield of paddy over the whole of the 
40 acres of wet land. The figures for the last four years are as follows; 2,570 
2,700, 2,870, 3,200 lb. per acre. This general increase has been brought 
about by steady improvements in cultivation and the continued application of 
phosphoric and green manures. That this improvement is a real economic 
success and not a mere increase in gross yield regardless of expenditure can 
be proved from the records of the cost of cultivation of each field which 
show a profit of at least Rs. 100 an acre in almost all cases and in some cases 
as much as Rs. 150. An experiment on manuring with superphosphate was 
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started at Anakapalle. The series of manurial experiments at Samalkota was 
continued in order to test the residual effects. A new experiment was started 
here to test the value of calcium cyanamide as a nitrogenous manure for 
paddy. The results indicate that it is of value but the experiment must be 
repeated for a series of years before conclusions can be drawn. 

At Sirvel in spite of the bad season it was showm that supei phosphate 
invariably increased the jneld of paddy. At Palur the effect of continuous 
green manuring with daincha has resulted in a steady increase of yield from 
2,528 lb. of grain per acre in 1913-14 to 3,920 Ib. last ye^Li\ The experiments 
on the use of artilicial manures to supplant green manuring were continued. 
Fourteen different experiments on paddy manuring were in progress at 
Manganallur. It is found difficult to gel compaiative results on these heavy 
delta soils owdng to the great effect of the capricious hot w’eather rains on 
the texture of these soils, an effect which persists throughout the subsequent 
cultivation season and greatly affects the yields. The results of the experi¬ 
ments are discussed at length by the Deputy Director in the Report on the 
Agricultural Station and cannot easily be summarized here. Speaking 
generally soluble phosphatic manures have given markedly increased yields, 
especially when used in combination with either green manuring or ammonia 
salts. Experiments of special interest were started at the suggestion of 
Dr. Harrison to test whether ammonium sulphate or cyanamide can replace 
green manuring. The results were inconclusive as these concentrated 
nitrogenous manures caused the paddy to grow” so tall that it had to be cut 
back to prevent it becoming laid before it was in ear. The experiments will 
be tried again with smaller doses of these manures. 

VARIETIES. 

The work of evolving and preliminary testing of new strains of better 
paddy is being done by the Government Economic Botanist. These new 
strains will be further tested on a larger scale on our farms before being 
given out. A start has been made with this testing this year; some of the 
old selected strains are still being tried on the several farms; and comparisons 
are also made between the yields of unselected seed of various local and 
foreign varieties. Of two new strains tested on the Central Farm, Coimbatore, 
one, No. 24, was a success, yielding 3,600 lb. per acre and giving a grain 
yielding a high percentage of husked rice. The other selection proved a 
failure as it ripened very early and so suffered from the depredations of birds. 
Six of the old strains were again tested at Coimbatore and the best of these, 
Sadai Samba 20, gave the magnificent yield of 4,800 Ib. per acre of paddy on 
a 10 cent plot. A comparison at Anakapalle between four local varieties and 
Godavari Konamani was in favour of the latter, the yield being just under 
3,000 lb, of grain per acre. Six local varieties were compared at Samalkota 
but the results were vitiated by overmanuring which caused the crops to 
lodge badly. A start was made with testing two single plant selections from 
the local konamani paddy. At Palur twelve short-duration foreign varieties 
from the Central Provinces have been tested since 1910, with a view to 
finding one which w^ould be suitable for lands with a precarious water- 
supply. It has been found that these imported varieties tend to become of 
longer and longer duration, and many now take a month longer than the local 
varieties to come to maturity. This experiment will therefore be discontinued. 
Thirteen second crop varieties have also been under comparative observation 
since 1909. Sufficient having been learnt about their duration and yield the 
experiment will be discontinued and the most suitable varieties grown as 
farm crops to supply seed for distribution to ryots.— Kept, on the Opera¬ 
tions OF THE Dept, of Aoric., M^vdras Presipency for the Official 
Year 1916-17, ' 
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THE CULTIVATION OF DRILLED PADDY IN 
SOUTH BOMBAY PRESIDENCY. 

The above is the title of Bulletin No. 82 of 1916, Department of 
Af^riculture, Bombay. 

The country referred to is known ^eolomcally as the Transition Tract 
where the Deccan Trap Formation overlies or meets soils formed from 
granite and gneiss which characterise the whole of Southern India and Cevlon. 

RAINFALL. 

The rainfall of this area varies from 30-40 inches in the more northerly 
parts to very nearly 70-80 inches in the Southern parts. Where the rainfall 
exceeds 80-100 inches rice is transplanted and grown in very much the same 
way as is common in Southeiii India. The bulk of the rain tails during 
the South-West Monsoon. 

SOILS. 

The country is hilly with a good supply of water. The common feature 
of the rice soils is the extreme lineness of the particles causing them to set 
very hard when dry. 'I'hey may broadlv be distinguished according to 
situation e.g. the low-lying moist soils and the hillside fields with a gravelly soil. 

Rice is grown irrigated or as a dry crop—the difference is really only 
one of degree. Fields may be terraced along valleys and hillsides. They 
may be watered by streams with some sort of a head-woik of embankmetit 
unless they are controlled by a storage tank. 

THE COLD WEATHER PULSE CROP. 

The low-lying fields give heavy crops and also allow of a cold weather 
crop of pulses being taken without irrigation. Peas and lentils arc the 
commonest crops; they may be sown with two rows of mustard or linseed 
alternating with six or eight rows of the main crop. Dolulios lablab as a 
green fodder, a green vegetable or a dry grain is very common. Melons arc 
grown on a small scale. 

The pulses are sown in December-]ainiary after paddy harvest which is 
generally during November-Decern her. The seed is sown behind the plough 
and covered over with a sort of plank harrow which is worked two or three 
times so as to crush any clods that may have been raised. The pulses 
are harvested at the end of Llarch. The preparation of the soil for paddy 
then begins, 

THE CULTIVATION OF THE PADDY CROP. 

Wherever soil conditions do not permit of the growth of a cold weather 
crop of pulses preparation of the land for next year’s crop begins immediately 
after paddy harvest. This consists of a ploughing in November-December; 
a cross-ploughing in January; clod-crushing generally from December to end 
of March (the use of a clod-crusher about 6 times and also a hand implement 
about 3 times); harrowing 4 times in March-April; manuring in May and 
sowing in the same month when the rains begin. After covering the seed 
and levelling the soil is packed. During May-July the crop receives about 
six interculturings. Under wet ciilti\ation a blade harrow is used which 
very efficiently eradicates weeds, these being picked out subsequently as 
they appear floating on the water. The subsequent weeding varies greatly 
needing the employment of about 16 women to an acre in July-August and 
say once agiin during August-October. In November the crop is harvested. 
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IMPLEMENTS. 

The bulletin contains 23 figures drawn to scale with details of the various 
indigenous implements used. All of them with the exception of the plough 
are remarkably well adapted for the uses to which they are put. “ The 
extraordinary variety of implements in useis commented upon as ‘‘ the 
most striking feature of the cultivation of drilled paddy.'’ “They are design¬ 
ed, (1) to break the soil after harvest, (2) to level the surface and at the same 
time to break clods, (3) to reduce the soil to a very tine seed bed, (4) to sow 
the seed, (5) intercultivate and to remove weeds, (6) to puddle the soil and at 
the same time to remove w’eeds.” 

These implements are worthy of introduction in our Dry Zone where 
the drilling of paddy may with advantage be experimented with. The 
seed-drill consists essentially of a head piece of some heavy hard-grained 
wood which gives support to all other parts. Six coulters are set obliquely 
in the head piece. They are w^ooden prongs or tines with a round hole in 
each and shod each with an iron share. The distance between each coulter 
is about a foot apart. In each of the holes a vertical bamboo tube is inserted. 
These tubes as they rise incline tow^ards each other and support the seed-bowd. 
The wooden l^owl has as many perforations as there are tubes. The different 
parts of the seed-drill are held together by ropes. The seed is fed into the 
bowd and regulated by the sow’^er. Thirty-six to seventy-two pounds of seed 
is sowm, the smaller seed-rate on rich soils. 

The interciilturing implements consist essentially of a hori;'ontal iron 
Idade attached at an angle to the head-piece. This blade is of varying length 
and shape according to the wddth of the rows. They are w^orked between 
the rows, straddling the crop and very effectively eradicate weeds, loosen 
the soil and earth up the plants. 

VARIETIES. 

The cultivators ktiow^ a great deal about varieties. A very large number 
are grown. The finer varieties do not pay so well as the growing of 
a coarse variety giown on hillsides which takes 4i to 5 months 
to mature and yields 900-1200 lb. per acre.” Small minifiad and anicnali 
yield 1200-1400 lb. per acre in fields that are intermediate in character. 
il/»//gmnias white stems and anlcrsali stems, a difference whose impor¬ 
tance is very great in the eradication of a wild awned rice {^oiiad) which 
occurs as a very had weed. Big mumiad and big anicrsali sowm in low-lying 
moist fields yield about 1500 lb. per acre. 

THE GONAG WEED. 

The wild awned rice which is carefully kept under control and at 
considerable expense is considered to be a cross between wild and cultivated 
rice. It is indistinguishable until it forms ears when the grain is found to 
mature unevenly and to fall down on maturing. Harvesting of this grain is 
therefore impracticable ; otherwise it is not of a bad quality, “Every variety 
of paddy grown seems to be accompanied by its own special variety of gonagJ* 
The cultivators therefore rotate red and white stemmed paddies so as to 
distinguish gonag seedlings which can then be weeded out. They also 
often rotate drilled with transplanted paddy, so as to destroy the gonag 
seedlings during the puddling process. Sugarcane for the same reason is 
also often rotated with paddy so as to admit of cleiining the fields of gonag. 

H. L. VAN B. . 
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FRUIT. 


CULTIVATION OF THE MANGO« 

BY M, SUBBAIYA, B.A. 

IS called the Kin^ o£ fruits, the Apple of the Tropics and the 
truit of Paradise. It well describes these appellations. There is no 
other fruit in creation that can equal it in shape, colour, fragrance, savour 
and variety. There are more than live hundred varieties grown in India, and 
the peculiarity is that each one possesses some qualities not found in others. 
Even the preparations of unripe fruits are superb, such as chutneys and 
pickles. Though it is said by Woodrow^ and others that the home of the 
fruit is Florida, yet by its constant mention in our Puranas and the perfect 
condition to which it is grown in almost all parts of India, we can safely 
conclude that it is a native of India. During the season no other fruit comes 
to the market and the mango reigns supreme. 

The fruit hnds a place on the table of the Rajas and is eaten by the 
beggars on the road side and no other fruit is so accessible to the rich and 
the poor alike. Yet strange to say there is no other fruit-tree that is so very 
neglected as the mango. It is planted generally in soils unsuitable for any 
other crop and made to get its supply of food from the air and mother 
earth, and water from the high heavens. With all this neglect, being a 
divine fruit, it showers its blessings upon those that fail to tend it. If it 
cannot assimilate enough food from the soil in one year to yield a good crop 
it takes rest that year and assimilating more bears abundantly the next year. 
Tlie tree is very hardy and resists many insect and fungus diseases. It is a 
pity we do not bring up the tree with the care commensurate with the 
beneiits we derive from it. 

The worst soil is selected, a few handfuls of manure are thrown in while 
planting, and the plants are watered barely for a year or two after planting 
and then they are left to take care ot themselves. The result is that the 
mango garden which should, under proper cultivation, give a profitable crop 
in four years does not begin to bear fruits even after six years. Grass, weeds 
and shrubby plants are allowed to grow wild in the garden which takes away 
from the soil the little fertility it possesses and also the moisture got from 
the rains. It is never ploughed or in any way opened out to receive all the 
rain water falling on it and retain it in the subsoil, so that the tree may draw 
on its reserve during drought. Under these circumstances the garden 
becomes impenetrable through over-growth and a breeding place for insect 
pests and other diseases. Parasites are allowed to grow on the trees which 
suck away much of the nourishment they possess. 

People complain that a mango garden is not a paying concern, and how 
can it be if they keep it in this gross state of neglect ? 

Nitrogen, phosphoric acid, potash and lime and other materials which 
the tree absorbs from the soil, which the fruits accumulate in their luscious 
and juicy parts are removed when the fruits are plucked for the market. 
Unless these substances are returned to the soil in the form of manure, and 
the soil kept clean and opened out to receive air and moisture, for converting 
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the crude materials it contains into soluble substances, so that the roots hairs 
may absorb them easily, it is very unwise and greedy on the part of man to 
expect any return from the trees. Treat it well give it at least one-tenth of 
the attention you bestow upon other fruits, keep the garden free from weeds 
and shrubby growth, get the land ploughed up deep in the beginning of the 
rains and also in November or December, manure the trees once in two years 
or grow some green crops and plough it in, prune away all dead wood and 
remove all the parasites from the trees, and you will find that >'our labour 
will be repaid hundred-fold, and the garden so kept will be a legacy to your 
children. If properly taken care of there is no other crop that is so very 
profitable as the mango. A fruit which could be sold cheap and which the 
poorest could afford to purchase is the fruit that will pay well and such a 
fruit is the mango. 

I do not think the tiees need artificial irrigation when they are well 
established unless they are planted in an unretentive soil and with low water 
level. In such a case they should be irrigated thoroughly twice a month from 
December onwards till the fruits get ripe. If the land is kept open by 
constant ploughing rain water is quite ample to keep the trees m good condi¬ 
tion. But manuring once in three years is quite necessary to renovate the 
trees. Trees that are planted near tanks, and on soils with high water level 
and those that were irrigated, are found to be more healthy than those that 
are planted in the plains away from any water reservoir ; and I found that 
these trees were comparatively free from the honey disease that played havoc 
with the whole crop in Bangalore and the suburbs year before last. 

I'he cause of this honey disease is not e.xplained satisfactorily by any 
body. But what happened was, the rain we got in the N.E monsoon was 
very much below the average and continued only till November, and the cold 
weather was not practically felt. Summer and dry season began very early 
and Raspuri variety of mango trees began to blossom about the beginning of 
February, so much so that the trees were laden with blossom and so profusely 
in many instances that the foliage was entirely hidden by the flowers. Every 
body thought that if at least one per cent, of the flowers could set fruit, the 
local markets would be glutted and the price would be so low that they would 
sell at Re. 1 per 100. The weather was very dry. But about the 20th of 
February", for about three or four days, clouds appeared in the skies and the 
weather became very sultry and warm. Previous to this, although there 
were slight clouds, there was breeze also along with it, and the flowers did 
not suffer. But when the breeze stopped and the weather became sultry and 
suffocative and continued so for three or four days, the leaves were coated 
with a varnish like viscid sweet covering like honey dew and afterwards the 
flower stalks turned black. Gradually the flowers began to drop off and it 
was surprising to see trees so fully laden with flowers quite bare after a week. 
Those varieties that had set fruits partially before the advent of tins severe 
weather, and those whose blossoms had not opened during that period 
escaped from the plague ; as also those planted near tanks, and were well 
cultivated, and imgated partially resisted the disease. It is these trees that 
yielded a moderate crop of fruits. Even after this, dry hot weather continued 
till the 8th of March and consequently a large percentage of the fruits that 
set, dropped. We had slight showers of rain on the 9th, 10th, and the 11th 
of this month and the half-ripen fruits stopped falling oft. 
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After the short cloudy weather and the commencement of this honey 
dew, the presence of the insects, called the mango-hopper, was observed and 
in a week’s time they were to be found in myriads. The Hying of these 
insects from leaf to leaf resembles the sound of a shower of rain falling on 
the leaves and any body going near the trees would feel their presence as 
they strike their face, enter their mouth and nostrils and dash against every 
part of their body and make them run away from the trees. Also between 
the 15th and 23rd of the month there was heavy dew winch lasted till 9 a.ni. 
in the mornings for two or three days. Fruit-sellers in Bangalore say that 
after a heavy dew, the honey disease appears. This happened also when the 
blooms had opened and I believe the dew must have interfered with the 
discharge of the pollen freely. This, added to the cloudy weather that 
followed, and the dryness of the soil, combined with the atmospheric drought, 
and abnormally high temperature caused the llowers to shrivel up. And this 
helped the advent of the disease. 

Flower stalks of large trees that weie exposed to the dew were the chief 
sufferers from the effect of the dew, but those that had been sheltei ed beneath 
the exposed branches and those on small trees practically escaped from the 
disease and bore fruit. All the trees will not be inilorescent at the same 
time : some varieties bloom and open early, some late, even on the same tree, 
some flowers would be iinopen, some half open and some fully open. It is 
those that are fully open that suffer from the effects of the weather. 

Whether the failure of the crop is caused by the presence of the mango 
hopper or the prevalence of dry sultry weather at the time when the flowers 
are about to be pollanised, or whether it was caused by the fall of heavy dew 
for three days or whether such weather assists the increase of the mango 
hopper, I am unable to say. It has been observed in the previous year that 
if there is a sharp shower of rain immediately after the existence of the above 
conditions the tree is freed from the mango hoppers provided the Howers are 
in bud or are pollanised by that time, but on the other hand if the flowers 
are open at that lime pollanization does not take place as the pollen grains 
would be washed off and the fruits consequently* do not set. Every mango 
gardener or contractor dreads the cloudy weather and heavy dew, his profit 
and loss depending upon this weather. Woodrow says that if the hot cloudy 
weather occurs while the trees are in blossom, the Howers mostly wither and 
fall off with one fertilization and then each flower has only one developed 
stamen ; and the remedy suggested is to spray the trees with a solution of 
crude kerosene emulsion (one pound of emulsion to ten gallons of water) 
before the flowers open. This should be done every time the new shoots 
appear so as to kill the nymphs. 

It will be alright to do so provided the trees are small and the garden 
possesses only a few trees. But with large trees it may not be practicable. 
The best course which a wise gardener should adopt is to keep the garden 
clean, get it ploughed deep twice or thrice a yeai% and as stated above if the 
trees are planted in high plains with low water level and away from any water 
reservoirs, to irrigate copiously the plants twice or thrice a month till the 
fruit ripen, and then the trees would be able to resist all these diseases. It 
is always better to pay attention to intensive cultivation to fruit trees than 
having recourse to insecticides. The first and foremost duty is to make the 
plants strong, so strong as to resist any ravage of insects or pests. 
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Any body visiting a large mango garden during inflorescence will have 
observed that trees in the edge of the garden and especially branches that 
are well exposed to the sun and air are the ones that are most in blossoms ; 
while trees that are in the interior of the garden which are usually planted 
closely seldom have any flowers excepting at the end of the branches that 
are well exposed. When the weather becomes cloudy during the time the 
flowers are open and heat increases, one can also observe that the plants 
that suffer most and are liable to the mango-honey disease, are those that are 
planted in the middle of the garden. Those that are planted in the edge of 
the garden do not suffer so much, as they would get good breeze even though 
the weather is very close and suffocative. Hence the necessity of planting 
trees at certain distances apart, so that when they grow up to their full size 
they may l>e fully exposed to the action of the sun and air. There is also 
another advantage by so doing ; insect pests that damage the leaves and fruit 
cannot get a hiding place, and by exposure to the sun many of them would 
be killed. Wide planting will also facilitate ploughing and other cultural 
operations. 

PLANTING. 

Plants grafted from fruit bearing trees should always be got from reliable 
nursery-men. It has been my experience that trees purchased from Salem 
and planted fifteen years ago have not borne fruit till now, while plants 
grafted in Bangalore have begun to bear fruits three years after planting. 
There is no other plausible explanation of this, but that the former was 
grafted from young plants while the latter from fruit bearing trees. The 
usual distance of planting should be at least thirty feet apart for reasons 
already given. Pits three feet deep should be dug and the top soil mixed 
with charcoal, manure that is well rotten and broken pieces of bone it 
available. It is better to get the pits dug the previous ^ car and exposed to 
the action of the sun and air. By so doing any injurious pestilential insects 
and microbes in the soil and roots of injurious grasses would die, and the 
soil gets well aerated. 

If the soil is sandy, pits may be made broader and red earth and loam 
mixed along with the manure. In clayey soils the pits should be made 
deeper to facilitate drainage, a few cracks are put in the bottom of the pit, 
the soil thrown out should be mixed with a basketful of manure, a few hand¬ 
fuls of bone meal, a potful of lime dust and a little charcoal. One or two 
basketfuls of sand may be mixed with the soil. 

Pits should be filled up while rain is falling, a week or two before 
planting as instructed above. Before planting, the mixture in the pit should 
be turned over once or twice so that when planting the whole of the contents 
of the pits may settle down well. 

When the weather is cloudy and there is likelihood of its raining in a 
day or two, take the plants with the pots near the pits, make a small hole in 
the middle of the pit so as to hold the ball of earth (hundi) contained in the 
pot, break open the pot gently loosen the bottom of the hundi and place it 
gently in the hole, cover the hole with some extra soil and press gently 
around the tree with your right foot. Take care that the grafted portion is 
not buried in, but should stand at least nine inches above fhe soil. Tie a 
stick to the plant and" water the pit copiously. If on the second day the soil 
has sunk put in some more soil to fill up the space. 
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Plants should be watered if it does not rain after planting. If the sun 
is severe a covering should be provided for the plants to keep out tlie midday 
sun. An intercrop needing irrigation may be raised till the trees grow to 
about ten or twelve feet and begin to yield, and the cultivation given to the 
crop would be quite ample for the trees also. When the trees begin to bear 
they require the whole soil for themselves. 

It is very essential that trees newly planted should receive no check in 
their growth. It is on that account pits are manured before planting. 
During the growing period till the wood is well developed and ihe trees 
begin to bear, manure should be supplied to the plants either in a solid or 
liquid form in the beginning and end of the rainy season, and if in spite ol 
this the plants should halt in their growth some stimulant such as powdered 
oil-cake may be given in a liquid form once a fortnight till the plants resume 
their natural course. 

There is difference of opinion as to manuring the trees in their adult 
stage, but I have found that ten to twenty baskets of fai*m-yard manure or 
five to ten baskets of night soil mixed with a basket or two of wood ashes 
given to the trees just before the rains cease in October, that is, in Swailii 
would benefit the trees considerably. The usual method is to spread the 
manure five feet away from the trunk of the tree to the extent to which the 
branches spread, and two or three feet beyond also, and plough in the 
manure with an iron plough deep into the soil. Another method is to dig a 
trench four or five feet broad and two feet deep around the tree where 
branches terminate and to apply the manure and close the pits with the soil. 
Ploughing and digging are also advantageous as they will also prune the 
small fibrous roots and then stimulate fresh growth in the tree. 

As to irrigation, opinion is also divided as to whether the trees should 
be irrigated when they have grown to a large size, but in Bangalore at any 
rate no body irrigates mango gardens. Yet, trees planted, in high water 
level, as I have already pointed out, are in better condition than thobe 
planted in high levels, and those that are planted in a retentive soil thrive 
better than those planted in sandy soil; hence we may conclude that 
irrigation during dry season would be very advantageous to the trees. 
Copious irrigation twice a month from the time the flowers appear till the 
time of the ripening of the fruits is also very beneficial. 

This may answer well for small gardens, but as it is not possible to 
irrigate large plantations, deep ploughing before the rains set in, so that the 
rain water falling on the plantation may soak into the soil and conserve in 
the subsoil for future use, and surface ploughing again after the rains arc 
over, so that the land may not form a hard crust on the surface, and thus 
prevent the moisture coming to the surface Jby capillary action and get 
evaporated, should be resorted to. 

Propagfition is made by grafting and budding, but the latter method is 
not found successful in Bangalore. As there are many nursery-men that 
have made this work a profession it is not worth while for private men to 
try grafting, because large sized plants can be bought for about eight to ten 
annas a plant of the Raspuri variety. Some people recommend small plants 
for planting, but I have planted ^such plants about one foot high in my 
gardens, and though it is two years since they were planted have not ^rown 
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at all; while plants eight feet high grafted in my garden and planted out two 
years ago have grown up to twelve feet high and are bearing fruit; but the 
stock must be as thick as the scion or else large plants will be a failure. 

VARIETIES* 

There are many varieties of which glowing descriptions are given 
in the catalogue of nuiserymen in Calcutta, Poona, Saharanpur, Salem, etc. 

It is but natural that people of a certain country should praise their own 
produce liow’ever inferior, comparatively speaking, they may be to others. 
I got from these places mTiny of the varieties mentioned above but found 
that, with the exception of a few, almost all were far inferior to the famous 
Bangalore varieties, viz.: Raspnn, Badnmi 3,nd Alalgova. Raspuri is called 
Pairc, and Badami'' alphonso'* in other parts of India. The very fact that 
Raspuri, Badami and Malgova are exported by wagon loads to Madras, 
Bombay and other places prove the superiority of their quality. The 
following varieties are grow’ii in Bangalore :— Raspuri, Rajpuri, Badami, 
Malgova, Stindershaw, Ncelam ami Amini, 

DISEASES. 

The mango tree is a very hardy one and so it is able to withstand any 
disease prbvided good cultivation is afforded to it. 

The diseases that generally attack the tree and the fruit are the 
iollowdng:— 

Alan^o Fruit Fly ,—Fruit flies do harm generally when the fruits are 
ripe. Eggs are laid on fruits, being thrust just under the skin by the 
ovipositor of the female fly. The white grubs on hatching burrow into the 
fruit, tunnelling in it and completely spoiling it. When full grown they 
emerge and pupate in the soil. The total life-cycle occupies about fifteen 
days. When badly attacked, fruits are opened, maggots jump about, the 
pupa is seed like and white. The adult has got orange banded wings. This 
is a serious pest of mangos. The attacked fruit changes its colour and 
there will be unhealthy patches on the fruit. 

Control. —Prompt destruction of all attacked fruits by burning or burying 
them deeply under ground. It is not of the slightest use to throw the fruit 
down on the ground as maggots will emerge in due course as flies, which 
will attack other fruits. In some countries a net is tied all round the tree, 
to prevent the flies coming to the tree and laying eggs in the fniits. 

The Mango Stem Boring Grub. —This is found everywhere, and seems 
to emerge at the beginning of rains in May and October. Eggs are laid in 
or under the bark and the grubs tunnel into the stem. They are big in size 
and have strong jaws. They pupate in the stem. 

Control ,—We can remove the grub by a hooked wire or inject carbon 
bisulphide into the hole made by the grub where accessible, or light traps 
can be put in the garden as the beetles are attracted by the light. 

The Alaiigo Weevil, —^This pest is found where mangos are grown in 
Southern India, usually in June and July. 

Life history is not fully worked out. This is a small creature black in 
colour, one-third inch long. Eggs are probably laid in the young fruit into 
which the newly hatched grub bores, taking up its position inside the 
embryo mango stone, whose interior it devours. When full fed, the grub 
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pupates inside the stone and the weevil bores its way out. The weevil 
survives as adult until the next mango season. This is not a serious pest as 
a rule. Remedies are not yet known. 

The Hopper ,—This pest is found everywhere. The insect is very 

active, the flying of these insects from leaf to leaf resembles the sound of a 
shower of rain falling on leaves. Small eggs are laid in shoots of the food 
plant. The young are similar to the adult but wingless and the legs are 
comparatively longer. The bugs, both nymphs and adults feed on the sap 
of shoots and Bower stalks, excreting a sticky substance (Honey dew) which 
when bugs are numerous, is produced in very large quantities and a 
characteristic black fungus soon grows in the honey dew. Flowers fail to 
set fruit. 

Remedies ,—Spraying of mango trees with crude oil emulsion (one pound 
of emulsion to ten gallons of water), before the flowers open. This should 
be done at every time when new shoots appear so as to kill nymphs. After 
the flowers are opened the bugs may sometimes be driven from the trees by 
kindling smoky fires below them.— Mysore Economic Journal, October 1917. 


THE NEGLECTED POMEGRANATE. 


Of all fruits at present grown, merely as a fruit pleasant to the taste, the 
pomegranate is probably the one of which we have the earliest records in 
history. It is mentioned with honour in the earliest writings extant of the 
nations who are the parents of modern civilization. Homer mentions it in 
the Odyssey as grown in the gardens of Phoenicia, and the references to it 
in the Bible, from the Mosaic books onward, are frequent, as wnll be easily 
remembered. 

The pomegranate is probably a native of the w^estern parts of Persia, 
Thencedt was dispersed eastward and westward to China on the east, and 
along the borders of the Mediterranean to the west, very early in historic 
times. Wherever it was introduced it was held in high esteem as a fruit. 
The conquerors of the Western Hemisphere, among other fruits, such as the 
orange and its relatives, did not fail to introduce the pomegranate, so long 
cultivated in Southern Spain. Since then the cultivation of the pomegranate 
has spread through all the tropical and semi-tropical regions of the new 
world. And yet to-day it is one of the most neglected fruits in these parts of 
the world ; the reason being probably want of care in cultivation, and no 
attention to selection, which has caused deterioration of the fruit. 

In the United States, however, there has been of late more interest in 
this neglected fruit. There are still descendants of the old pomegranate trees 
planted by the first Spanish settlers in California. These are still of a fair 
quality, but distinctly of a mongrel seedling type. As a possible fruit for 
export to northern markets the pomegranate has been the subject of experi¬ 
ments at College of Agriculture Experiment Station, Berkeley, California. 
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From Bulletin No. 276, Januaiy 1, 1917, the following particulars as to 
variety and culture are taken :— 

There are two general types of pomegranate grown in California at 
present, the white flowered type and the pink or red-flowered type. The 
white-flowered tj'pe is considered undesirable for cultivation as wTinting in 
attractiveness, flavour, and keeping quality. As to the red-coloured type, 
the dift'erent varieties vary in every direction, but among them there seem to 
have been evolved varieties of great merit. There are only five which at 
present are found to be of value in the fruit market. Of these the one which 
is most ill favour in California, and which h.is taken a place in northern 
market, is the one which is designated ‘‘Wonderful/^ Apparently this is a 
sport from Florida cutting brought to California in 1896. Both from des¬ 
cription and from illustration it must be an attractive fruit. 

As was said above, the pomegranate is a very neglected fruit in these 
islands, because, like the California variety before selection was brought to 
bear on it, the pomegranate in the West Indies is only a mongrel seedling. 
The importation of fine varieties, the selection of promising native varieties, 
and a little attention paid to its cultivation might bring to public favour in 
these islands this most ancient fruit. 

The climate suits the pomegranate, for although it is grown in the Last 
in almost desert regions, being well adapted to withstand drought, yet it will 
grow and fruit well under conditions of heavy rainfall, thus making it adaptable 
to dry islands such as Antigua, or to wet ones such as Dominica. The 
pomegranate, therefore, in its improved varieties may be well worth experi¬ 
menting with by our West Indian horticulturists. 

The propagation of the pomegranate in the West Indies, as far as is known 
by the writer of this article, is only by seedlings. These can never be 
depended upon to reproduce exactly the characteristics of the parent 
plant: hence the failure to keep up a good type of plant. It may however 
be easily grown from cuttings. Hardwood cuttings 10 to 12 inches long, and 
from i to ^ inch diameter, cut from the shoots or suckers of a pomegranate 
tree, will grow readily when planted in the open ground. In this way a 
desirable variety can be maintained and multiplied. In this way also the 
pomegranate may be employed to form a most efficient and ornamental hedge. 
Cuttings set out in double row, szy, 8 feet by 4 feet and primed strongly in 
early stages of growth, will soon form by growth of suckers an impenetrable 
hedge, and one which in the blossoming season is a thing of beauty. 

The pomegranate is no more exacting in its soil requirements than it is 
in the moisture that it needs. It does best, however, on deep soils, of a 
fairly heavy nature. 

It is not probable that any trade to northern markets in pomegranates 
will soon be accessible to West Indian growers, although the tough rind of 
the pomegranate endues it with remarkable keeping powers ; yet as a most 
refreshing and piquant fruit, when of good variety and in good condition, it 
is to be recommended to more attention on the part of our local horticulturists 
for local markets.— Agricultural News, Barbados, September 22, 1917.- 
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FOOD STUFFS. 

-- 

THE SWEET POTATO AND ITS 
CULTIVATION. 


(Being a Lecture delivered hy Mr, H, E. Wright^ Fairfield^ to the Jamaica 

Agricultural Society,) 

Of late years the sweet potato has become one of the most generally 
cultivated of the food plants of Jamaica, and indeed of the West 
India Islands. 

It is not known by botanists where this plant was first discovered but it 
is thought to be a native of both the Old and New World. 

In Nicholls’ Tropical Agriculture we are told that it formerly grew 
in the woods of the Malayan Archipelago, and the name batatas is the one by 
which it is known in the Far East. It is mentioned in histoiy as far back as 
the year 1510 by an author named Pigafella, who visited Brazil and found the 
potato as an article of food among the Indians. After that it was introduced 
into Spain and other European countries, and in England it was at first sold 
as a great delicacy. As an article of food the sweet potato is said to contain 
more nutritious material than the common or “Irish^* potato, but perhaps on 
account of the amount of sugar it contains it is not as popular with the 
natives of temperate climes as the common potato. In this country potalos 
are of all sizes, varying from a few ounces in weight to as much as twelve or 
fifteen pounds weight; but it is stated that in the island of Java, they have 
attained the enormous weight of fifty pounds a piece. 

In speaking of suitable soil for sweet potatos, it is generally conceded 
that the best soil is a light friable one, as free as possible from roots of trees 
and stones. The plant also does best in a warm climate, although it will 
thrive in the mountains of the tropics up to high elevations. 

There are a great many varieties of sweet potatos no doubt as a result of 
cross fertilization, and those various kinds are known, many of them, by 
different names in different districts. In my early boyhood days the chief 
potato that I knew was one called “Prince,'^ so named because it was intro¬ 
duced into the parish by a Minister of that name. Then later on the most 
renowned was one called “Joseph'* a potato with laige leaves and stems. 

At the present time we have Sarey, Lewis Daly, Tom Tom, Costa Rica, 
Yellow Coby, Black-slip, Prison-fai*m, Pigtail, Mingo, etc. Of all these the 
Sarey potato ranks first in point of popularity. It has become popular 
because of the fiict that it thrives almost anywhere, and it matures quicker 
than any other, and is very easily cooked. Its disadvantages are that after 
one season unless great care is exercised it soon dies off; and the owner of 
a field of Sarey unless he is quick in getting plants while the field is in full 
vigour^ will soon find himself without plants. Next in popularity to Sarey 
come Lewis Daly, which in my opinion is a cross between the Joseph and 
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some varieties of % harder nature. This is another variety that will thrive 
on any kind of land—rich or poor, sometimes the richer the better, provided 
the ground is well dug up. The plants are not easily killed by drought, and 
while the tubers of the Sarey cannot keep long in the ground when they are 
ripe, those of the Lewis Daly can remain much longer, getting more delicious 
as they become more mature 

The variety known as Tom-Tom in this locality is losing its popularity, 
perhaps because it cannot move along as quickly as those 1 have already 
named, but it is a better eating potato than any of the others already 
mentioned; and when loasted or baked in the stove is very appetising; but, 
as already stated, you must give it from seven to eight months. 

The next variety to which I now wish to draw your attention is the one 
called Yellow Ccby, a specimen patch of which can now be seen growing in 
the school garden here. This is a variety that requires rich soil, but not 
exactly the soil of “new” lands; what it wants is a portion of the garden 
which has been well forked, and to which a liberal supply of farm- 5 ’ard 
manure has been added. Mr, J. H. Lewison of Knockpatrick, in this parish, 
is my authority for saying that at present it is the kind which lends itself 
best to good tillage and heavj’’ manuring; but if you are in a hurry to get 
potatos don’t plant Yellow Goby. 

Leaving varieties, let us briefly consider how to prevent the good kinds 
which we have from “running down.” At present we go to an old field 
when we want plants for a new field, and then next season w^e take plants 
from the last field, repeating the process until we begin to discover that this 
or that variety is not doing as well as it used to do, and then we rush off to 
the next district for the latest good bearer. 

Now the above system is not the correct one to follow. Those who 
have studied the matter carefully tell us that a better way would be to select 
some good sized tubers, and in the spring time plant them at a place where 
they will be sure to grow and produce a good quantity of “slips.” Then 
when the planting season comes in the fall of the year, we will be able to cut 
from the above planting, slips that are vigorous; and we will find that we 
will have strengthened our plants with better chances of a good crop when 
the time of reaping comes. 

Perhaps one of these days, the Department of Agriculture, or better still 
some private individual will succeed by cross fertilization to evolve new and 
more prolihc varieties than those which are being grown at present. 

There is another important principle which must not be overlooked if 
we wish to keep up the various kinds which we have voted to be good ones, 
and that is we must be careful in planting not to mix the different kinds; but 
to plant each kind in its own separate patch. There is no great difficulty 
connected with doing this, because in setting about gathering plants for a 
new field all you have to do is to make separate bundles according to the 
number of varieties you intend to plant, and plant each bundle in its own 
proper place. This will prevent the plants of stronger growth from killing 
out or weakening those of a more delicate nature; and it will also prevent us 
from interfering with those that take a loriger time, when we go to dig in 
the quicker ones. 
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Respecting how sweet potatos should he planted. I ought perhaps to say 
very little, seeing that nearly all the gentlemen present are growers of sweet 
potatos, and from their experience must know the best way to plant; and 
it seems to me that a good deal of success of planting most of these articles 
depends upon the kind of soil with which the plant has to contend. I have 
seen people just wrap up an indifferent bundle of slips and ffing it into an 
indifferently dug hole, and hurriedly cover up the whole bundle, getting fair 
and good results when the reaping time came; yet if the majority of us were 
to try such a method we could not hope for a good crop. 

Sweet potatos can be planted to advantage either in hills, holes or ridges. 
The last way is not practised except when planting is done on a small scale. 
The advantage of planting in hills is that the crop is very easily gathered in; 
but on the other hand the prmdial thief linds it quite easy, even in the dark, 
to plunder and take away his ncighbouris potatos. Planting in holes that are 
properly dug allows the field to be more quickly covered over with the slips, 
and thus to check the growth of weeds, the getting out of which is one of the 
greatest items of labour in cultivating a field of sweet potatos. If larger areas 
of potatos are to be planted out, and if the ground will allow it, the use of 
the plough will very much lessen the work and reduce the cost of planting. 

As regards time the best period in most localities is between September 
and January, but there should alwavs be some amount of planting in the 
spring time, so as to insure a good supply of plants for the fall of the year. 

These are but a few brief hints by way of opening up the subject for the 
discussion which 1 am sure you are prepared now to begin; if anything which 
I have mentioned will help in any way towards the improvement of sweet 
potato cultivation, especially during this period of the war, then I shall con¬ 
clude that my short paper has not been written in vain.— ^Jamaica Aonr- 
CULTUR.4L Society Journal, August 1917. 

ECONOMIC VALUE OF PEANUTS. 

EXCELLENT FEED FOR STOCK. 

Hawaii now imports a very large percentage of the fat consumed by her 
population. This fat is chiefly contained in butter, lard and lard substitutes, 
meats, milk, eggs, fish, soya beans and olive oil. 

If required to produce substitutes which will supply the fat now imported 
in the above-mentioned commodities, we shall have to rely to a very large 
extent upon the humble peanuts. The seeds of this easily-grown and quick- 
maturing plant contain a very palatable fat which, as peanut oil and peanut 
butter, may be substituted for olive oil, lard and butter with more or less suc¬ 
cess. If no other fat was available we could, no doubt, worry along quite 
comfortably on peanut fat alone. 

The peanut belongs to the bean family. Like the common garden bean 
it has developed two general types of vines, the “ bunch” or '' bush,” and the 
“ running” or “ creeping.” It produces pods in much the same manner as the 
garden bean, but before these develop to any size the flower-stalks elongate 
and, growing downward, thrust the young pods into the ground, where they 
develop into so-called nuts. If the plant does not succeed in burying its 
young pods, it matures no nuts. 
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In the Southern States it has been found that piolitable crops of peanuts 
can be raised on soils too poor for any other crop, but the big crops of pea¬ 
nuts are raised on soils of hi^ih fertility. 

Peanuts delight in a light, well-drained sandy loam containing a high 
percentage of lime. They will grow well in an acid soil, and produce few 
nuts when grown in a stiff, hard soil. They may be planted and cultivated 
much the same as garden beans. The bush varieties should be planted 4 to 
8 inches apart in rows 2 to 3 feet apart, and the running varieties in rows 3 
to 4 feet apart. The smaller seeded varieties may well be planted in the 
pods, but the larger \^rieties should be shelled. There is a special peanut 
planter on the market and doubtless the various types of corn and bean 
planters can be used to plant the shelled peanuts. One to two bushels of nuts 
are required to plant an acre. 

Peanuts require from 150 to 170 days in which to mature a crop from 
seed. The ripening of the plants is indicated by a yellowing of the foliage. 
If the plants are growing in a loose, friable soil, most of the nnts can be ob¬ 
tained by simply palling up the plants, but it is usually advisable to employ a 
fork and turn each plant out, as you would a hill of pot^itos. A horse-drawn 
digger, similar to a potato digger, may be used where there is any consider¬ 
able area to be harvested. The uprooted vines should be stacked in small 
shocks or piles, and allowed to cure, after which the dry nuts may be picked 
off by hand. 

According tq the Bureau of Crop Estimates of the United States Depart¬ 
ment of Agriculture, the average yield per acre of peanuts in the Southern 
States for the past five years has been as follows :— 


North Carolina 

Bushels. 

42 

Alabama 

Bushels. 

37 

South Carolina 

45 

Louisiana 

32 

Georgia 

40 

Mississippi 

34 

Florida 

36 

Texas 

33 

Tennessee 

48 

Oklahoma 

38 , 


The average yield for the entire peanut-growing area in the United States 
for the same peidod has been 38‘6 bushels per acre. 

The highest yield of peanuts on record, so far as we have been able to 
determine, was obtained in Alabama where one Dr. J. F. Yarborough is 
said to have harvested 2142 bushels (5,148 lb.) of nuts from one acre. He 
employed the Spanish variety and planted the nuts four inches apart in rows 
seventeen inches apart. His soil was deep, loose sand, and he gave it a very 
heavy dressing of ground limestone, acid phosphate and kainit. 

Peanut butter is prepared by simply grinding up the roasted kernels into 
a fine pulp. If too stiff, the pulp may be rendered more plastic by the addi: 
tion of peanut oil or olive oil. The dry peas of the better varieties of peanuts 
contain about 45 per cent, oil and home samples have run as high as 54 per 
cent. The commercial oil is obtained by grinding and pressing the nuts or 
the shelled kernels. The best quality of oil is obtained from shelled peas 
which have been sorted by hand, blanched and degermed before grinding. 
The inclusion of a few rancid peas will render a large quantity of oil mu 
paliitable- 
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Peanuts make an excellent food for stock, but, becjiuse of the high per¬ 
centage of fat and protein contained, they should be combined with starchy 
feeds, such as corn or sweet potatos in order to produce a balanced ration. 
The same is true of the cake or meal left after the oil has been expressed. 
Peanut vines are readily eaten bv hogs, cattle and horses. Even the dry 
hulls have some food value and may be used for roughage in feeding cattle. 
Spencer and Browne give the following analyses for various peanut 
products in Florida : - 


Vines 

13’5 

36'3 

15*1 

Nuts 

20‘4 

16‘4 

36*2 

Kernels 

26‘8 

irs 

44*9 

Meal from kernels 

47‘6 

237 

8*0 

Meal, hulls included 

28’4 

270 

in 

Hulls 

7‘3 

18'9 

2*6 


Peanuts have been tested ao stock feed in competition with other 
grain and forage crops at many of the Southern experiment stations, and all 
published results show peanuts superior to any other crop. “ The peanut 
vine and peas, when chopped or ground together, form almost a balanced 
ration for a dairy cow.” Horses and mules are better nourished when fed 
entirely on peanut plants (vines and nuts) than when fed the usual ration of 
hay and grain. In Florida they found that “ in comparison with other pasture 
crops, when one half ration concentrates was fed; one acre of peanuts fed 
10 hogs S3 days; one acre of sorghum fed 10 hogs 46‘6 days; one acre of soy 
beans fed 10 hogs 34'4 days; one acre of chufas fed 10 hogs 32'2 days.” Tn 
Arkansas they produced 313 pounds of pork on a one-fourth acre plot planted 
with peanuts, while from another plot of the same size planted to corn they 
realized only 109 pounds of pork. 

The peanut has been very much neglected in Hawaii. It has been grown 
enough, however, to show that it is a crop, well adapted to our conditions. 
There are hundreds of acres of land now practically idle in Hawaii that fulfil 
the requirements of this crop, yet during the year 1916 Hawaii imported 
194,264 pounds of peanuts at a cost of 6,833 dollars. 

During the winter of 1910-11 we grew four varieties of pesinuts at the 
Experiment Station at Honolulu. The seed was obtained from a dealer in 
New Orleans under the names of Red Tennessee, White Virginia, Mammoth 
and Spanish. They were all harvested 170 days after planting. The White 
Virginia made the best growth, suffered least from insect and fungus attacks, 
and yielded the greatest weight of nut& We obtained 17i quarts of cured 
nuts, weighing lOl lb. from one 70 foot row. Mr, F. G. Krouss, who has 
grown :^nnts for several years in Hawaii, now recommends a variety known 

as the ‘ improved Valencia” as superior to all others under our conditions._ 

iReprinted from Ike Hawahan Planien’ Record in the Fiji Planters’ Journal Vol 
V., No, 49.) 
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SAFFRON. 

As Saffron is so often confused with turmeric (from the root of which we 
obtain the common condiment of that name) the following note may prove of 
interest :— 

Saffron belongs to the same family as the C; ocm and bears flowers with 
a deep mauve corolla, orange stamens and scarlet pistils. 

In Kashmir, where saffron is a State monopoly, the fields present in early 
November great sheets of purple bloom which in the distance resembles 
heather. 

At harvest time cloths are spread on the ground and the flowers ai'e col¬ 
lected and dried on them. 

When fiee from moisture the flowers are turned and shaken repeatedly 
to detach the pistils which are the only parts of the flowers that yield the 
saffron of commerce. 

The dried blooms are next put into water which enables the pistils to be 
separated from the rest of the flower, since the pistils sink while the rest of 
the flower floats. 

After removal of the parts of the flower that float the water is passed 
through a muslin strainer and the pistils collected and dried. 

By this crude process there is much wastage since a good deal of the 
scented golden yellow dye yielded by the red pistils is cither dissolved out 
by the water or caught up by the sheets. 

Sometimes the pistils alone are picked, but this method though less 
wasteful is more expensive. 

Dried pistils, ready for extracting the dye, are sold on the spot at Rs. 2/“ 
per tola (Re. l/- weight.) 

C. D. 


CURRY-STUFFS. 

An officer of the Ceylon Agricultural Society who visited Welimada re¬ 
cently states : “ I had the opportunity of seeing samples of the following 
caddy stuffs locally raised ; Fenugreek, coriander and aniseed. The stuff 
was quite up to the standard of what is obtained in the market. It is felt 
that the fact that these ci ops can profitably grown in the district is not 
sufficiently known.^' The following figures from an actual cultivator in the 
district are given :— 



Ejctent 

Quantity 

Yield, 


Sewn. 

Sown. 

Coriander 

... 24 X 18 

1 lb. 

8 lb. 

Fenugreek 

do. 

i lb. 

14 lb. 

Aniseed 

... do. 

i lb. 

12 lb. 
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SOILS AND MANURES. 


THE CONTROL OF IRRIGATION ACCORDING TO 
THE PHYSICAL PROPERTIES OF SOILS. 


Summary of Researches by Muntz and Laine. 

H, HITIER. 

From 1905 to 1910 Messrs. Muntz and Laine weie engaged upon a 
series of researches, conducted both in laboratory and field in various parts 
of France, on the capacity of soils to utilise irrigation water and the most 
favourable conditions of distribution of this water. 

The writer points out the value of such a study and the importance ot 
knowing how best to use and to draw the maximum amount of profit from 
the invariably limited amount of irrigation water. Unfortunately, death has 
interrupted the course of the work. The results already obtained, however, 
are of great importance and it is to be hoped that others will carry on the 
research. 

Messrs. Muntz and Laine have shown that it is indispensable to include, 
among the preliminary plans of an irrigation scheme, a study of the physical 
properties and particularly of the peimeability of the soils contained iu the 
irrigation area. They have shown that, contrary to generally received 
opinion, soils even of similar geological formation show enormous differences 
among themselves in this respect. They conclude the account of their 1905 
to 1907 experiments in the following manner ; 

Apparently, soils can be divided into 3 categories : 

(1) Those which can be regarded as almost impermeable, that is to say 
in which the water only penetrates a few millimetres in an hour and which, 
consequently, are not capable of allowing water to penetrate in ordinary 
irrigation conditions. In the authors’ opinion, therefore, these soils are only 
worth irrigation in quite special economic and technical conditions. 

(2) Slightly permeable soils, which the water, in the ordinary conditions 
of practical irrigation, can penetrate at about the rate of 1 cm, per hour and 
which would be suited by light irrigations repeated more or less often, 

(3) Soils which the water penetmtes to a depth of a few centimetres or 
more and which may be regarded as permeable, that is to say readily 
absorbing water and meriting heavier irrigation. Above a certain degree of 
permeability there is no longer any object in determining the exact degree to 
which the soils belong in the scale. Such soils are all capable of absorbing 
sufficient water. At this point there intervenes the determination of the 
ainount of water actually useful to vegetation in order that it should be just 
this amount which is administered and not the undoubtedly greater quantity 
that such soils are capable of absorbing. 
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After 1908, Messrs. Muntz and Laine gave their researches another 
trend, devoting their chief attention to organising irrigation tests in different 
localities and in different classes of soils in order to discover the method of 
irrigation which gives the best effect on the crops. 

Practical valve of such researches .— The experiments made in the district 
of the Bourne Channel (Department of the Isere) show the practical scope of 
such researches. The Bourne channel, the Bourne being a tributary of the 
Isere, waters the plain situated on the left bank of the Rhone, to the south 
of the junction of this river and the Isere. The soils of this region are 
extremely permeable. According to the scale of !^Iessrs. Munt7 and Laine* 
this permeability varies from 30 to over 150, whilst soils of average perme¬ 
ability have an index varying from 5 to 20. 

The water is led on to the land through narrow trenches which are dammed 
in order to make them overflow. When, as in the case in question, the perme¬ 
ability is very great, the process of inliltration is extremely rapid and unless 
the overflow is of considerable volume it only reaches the points closest to 
the trench. It then happens that a portion of the plots derives no benefit 
from the irrigation, whilst the soil near the trench is washed out by an excess 
of water ; the soluble fertilising elements are carried off into the subsoil and 
are lost to the plants, whence the paradoxical result: the irrigation diminishes 
the fertility. 

Further, the head of water supplied to the user at the highest point of 
his property is too small for the canal in question, w’ith the result that in view 
of the permeability of the soil, the speed of the water is insufficient to allow 
of its reaching points any great distance away. The water is also too clear to 
allow of the permeability being diminished by moans of the deposit of matter 
in suspension. 

Good results may be obtained from the irrigation, however, if, in spite 
of the small water supply, sufficient rapidity can be imparted to the flood 
water to allow of the plots if shortened, receiving water over its whole 
surface without the land around the supply trench receiving an excess. 

Penneability of soils and their capacity to henefit by irrig^atioii. —The bes{ 
results have invariably been obtained in soils of average permeability. 

When contemplating an irrigation project, a study of the physical proper¬ 
ties of the soil is absolutely indispensable and it is particularly necessary also 
to determine the quantity of water permeating in a given time. 

When this is done, soils may be classed in two great categories ; 

(1) Those possessing a degree of permeability corresponding to the two 
extremes of the scale ; these extremes forming exceptions though occurring 
fairly frequently ; 

(2) Soils of average permeability. 

In these latter, irrigations regulated according to the degree of perme¬ 
ability give remunerative results, that‘is to say barring exceptions independent 
of the nature of the soil. 

In the case of the former, on the contrary, success is uncertain and 
before proceeding with the project it must be first considered whether the 
increase in yield is likely to be such as to compensate for the expense, which 

* Each degree of the scale constructed by*MK8Sks. Muntz and Laine, corresponds to a 
I cm layer of water permeating in an hour. 
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may necessarily be considerable. In soils of low permeability, in which the 
water penetrates at the rate of 1 to 2 mm. per hour, it may be advisable to 
anticipate a careful arrangement of the land ; regular slopes with sufficient 
drop which would not allow any surplus water to remain on the land, and 
sometimes even draining. In highly permeable soils in which the water 
penetrates at the rate of more than 40 to 60 cm. per hour, expenses may be 
equally .high, especially with exaggerated wages to labour. With these 
extreme types of land, when channels already exist it is advisable to turn 
them to account as much as possible. 

* In the case of very permeable soils a big volume of water is required at 
the head, the rapidity of the irrigating water being increased and the land 
divided into plots of small area. 

For soils classed at the other end of the scale, the pressure of water at 
the head should be just sufficient, thus allowing the section of the laterals to 
be reduced ; the speed of the irrigation water should then be reduced and 
the length of the plots increased. 

General results of 1908^ 1909 and 1910 experiments .—The quantity of 
water supplied by the irrigation is expected by what is known as the debit 
continu (continuous supply). This is the volume of water given during the 
growing period related to an area of 1 hectare (24,711 acres) and a time-period 
of 1 second. 

The debit continu is the resultant of 3 dimensions : 

(1) The pressure at which the water is supplied to the plot by the 
ultimate branchings of the channel 

(2) The duration of each irrigation. 

(3) The period of elapsing till the next irrigation. 

The experiments of Messrs. Muntx and Laine were conducted in order 
to fix these data. They were only concerned with natural meadowland 
irrigated by the flooding method. The experimental fields varied as widely 
as possible both as regards nature and permeability of soil. Both the volume 
of water and the intervals between irrigations were made to vary and the 
influence of such variations on the crop yield determined. 

The experimental fields were classed as follows, according to the authors’ 
own scale: 


Fourcadel 


Permeability. 
0*5 to O'l 

Ondes ,.. 

... ,,, 

0*6 

Cheval-blanc (near Cavaillon) ... 

2*0 


fPernes-GaiTigue ... 

30 

Carpentras 

< Carpentras-Terradou 

... 10*0 


V H ernes-Croix-Couverte 

... 12*0 

Valence... 


... SO to 60 


The following data were determined in each field 

(1) the “module” or head of water at highest point of property ; 

(2) the quantity of water which had the most favourable effect upon the 
crop yield, with irrigations at identical intervals ; 
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(3) the influence on the yield of a same total quantity of water distri¬ 
buted in smaller or greater amounts at more or less frequent intervals. 

I. Module ,^'*—The “module^* (head of water at highest point of 
property) is equal to the product of the volume of the flood water and the 
width of the plot to be flooded. 

The volume and speed of the flood water should vaiy between wide 
limits according to the rapidity with which the water penetrates, and should 
increase with the increase of this latter. The experiments have shown that, 
in very slightly permeable .soils, like those of Fonrcadelor Ondes for example, 
the ‘‘module’^ should be such that the capacity of the irrigation flood should 
be about 0*30 of a litre per metre of width per second ; in soils of average 
permeability, as at Carpentras, it should be equivalent to a capacity of TS to 2 
litres per metre, per second ; in lands ot extreme permeability, such as those 
watered by the Bourne channel, it should exceed 9 litres per metre, per second. 

In order to water more rapidly and to diminish labour the beds should 
be given the maximum width, still this width must not be exaggerated, 
otherwise it will make regular distribution of the water difficult. 

II. Qunuhty of water lo be distributed at each flooding, —The trials liave 
shown that the amount of water to be employed should be just sufficient to 
allow of its reaching the extremity of the bed. 

A quantity of water in excess of this represents a loss and might be 
employed for watering other surfaces; it might also be actually harmful 
owing to its washing out the soil and carrying off nutrient matter. If, in 
some cases, more plentiful watering gives a slight increase in the crop yield, 
this increase is not proportional to the extra cost of the water. 

III. Intervals between floodings, —Generally speaking, the best results are 
obtained with irrigations repealed every 7 or 8 days. / 

Floodings at very close intervals often give an increased crop but this 
increase is neither sufficiently uniform nor important to compensate for the 
extra cost of labour. 

Floodings at intervals of a fortnight and, especially of 3 weeks, gwe 
markedly inferior results. 

Water Sitpplw —Hithei'to it has been held that the normal supply should 
be equivalent to 1 litre per hectare per second, for all lands. Messrs. Muntz 
and Laine have now found that, varjdng with the nature of the land, the 
correct supply should be as follows ; 

Fourcadel 0*23 litres instead of 075 litres as fixed by agreement. 

Ondes 0 64 „ „ 075 „ not fixed, 

Cavaillon 0‘S5 „ „ 075 „ not fixed. 

Carpentras 071 to 0*85 „ 1*275 „ , as fixed by agreement. 

This proves that wastage usually occurs. 

Messrs. Muntz and Laine add that the ideal irrigation would be one 
which supplied the soil with the quantity of water strictly necessary to obtain 
a maximum crop. In experiments at the Meudon Station of Plant Chemistry, 
the amount of water evaporated which corresponds to 1 kg. of dry crop, never 
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exceeded 5S0 litres. According to this, there would be required for the plus 
crop values obtained by irrigation, the following quantities of water. 




Quantity of water. 


PI us-value 

E\aporated by 

Usually given. 



the crop, 

cubic 


crop. 

cubic metres. 

metres. 

r Fourcadel 

... 2700 

... 1485 .. 

. 5880 

Stations | Ondes 

... 3500 

... 1925 .. 

. 3500 

* Carpentras 

... 10000 

... 5500 .. 

. 20700 


The quantities usually given are conseciuenlly greatly exaggerated. One 
must take into account, however, that irrigation channel must respond to the 
calls made upon it at times of greater drought. If a fresh calculation is made 
for a second crop (aftermath) during a similar period, the following figures 
are obtained : 

Volume of water per flooding 

Plus value Number Usually given Utilised bv 
furnished by the of cubic the plant, 

irrigation kg. floodings. metres. cubic metres. 

I'Fourcadel ... 2200 ... 6 ... 490 ... 202 

Stations sOndes ... 2225 ... 4 ... 500 ... 306 

iCarpentras ... 4330 ... 8 ... 830 ... 298 

These data, though of a somewhat abstract character, show that the real 
water requirements are markedly exceeded in practice. Although it is 
impossible to obtain the ideal ciuantily in practice nevertheless efforts should 
be made to approximate to it.— Bull. Intrrnat Inst, of Aohic, Year viii., 
No. 7, July 1917. 

LIMING AND LIME REQUIREMENT OF SOIL. 

J. W. AMES & C. J. SCHOLLENBERGER. 

The work of others bearing on the subject is briefly reviewed, and data 
obtained from several years^ study of fertility plots under various conditions 
of liming and treatment and the results of certain pot experiments are 
reviewed and summarized. 

It was found that, “ the chemical composition and mechanical condition 
of lime materials are probably of primary importance in relation to speed 
of reaction with soil, rate of loss, and usefulness as soil amendments. The 
comparatively small amount of carbonate residual from applications of 
vari,ou5 lime materials after relatively brief periods indicate that the speed of 
reaction with soil of commercial lime materials is of a high order. From 
data obtained for a silt loam soil quite deficient in basic material and 
receiving different accounts of ground limestone under normal conditions, 
it can be considered that under similar conditions 70 per cent, of the calcium 
supplied by a moderate application of limestone —say 2 tons per acre—will 
have left the carbonate form within a year. From heavy applications— 
6 to 13 tons per acre—-the percentage of calcium and magnesium combining 
with the soil and the proportion cairied downward and lost are less when 
referred to the total amount applied, but, expressed as pounds per acre, the 
quantities are really greater than those from smaller applications. . , , 
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“With regard to the effect of fertilizer treatment upon carbonates 
residual from applications, it was found that ammonium sulphate was capable 
of accelerating the decomposition of carbonates, and is the only fertilizer in 
common use the effects of which in this direction are unmistakably apparent. 
In distinction from ammonium sulphate, a physiologically acid salt, sodium 
nitrate, a physiologically alkaline salt, appears to have a general tendency 
toward the conservation of carbonates/* 

Manure appeared to exert an influence toward the conservation of 
carbonates. Of the bases added and not accounted for by the presence ot 
carbonates, a considerable proportion was retained by the first 12 in. of soil. 
The unfertilized plots retained much less than the average of the fertilized. 
The differences in amounts of bases retained in form other than carbonate 
by the fertilized plots w’ere not great. The soil of the lime extension plot to 
which were applied 6 and 13 tons of limestone per acre with and without 
manure retained more calcium and magnesium in the first 12 in. than the 
soils from five-year rotation plots, although not bv an\ means a proportionate 
amount. The bases retained were mainly in the first 8 in. but increases 
were apparent as deep as the samples were taken (24 in.). The manuie 
appeared to have caused increased fixation of calcium by the soil and to have 
had a tendency toward equalizing its distribution in the several depths 
sampled. Leaching w'as the most important source of loss of carbonates 
and basic calcium. 

Very coarse limestone (l/3 to l/20 in.) is probably of little value unless 
applied in excessive amounts. In general, dolomitic stone ground to different 
degrees of fineness and applied to the soil suffered a less degree of decom¬ 
position than corresponding applications of a higher calcium stone. Crop 
yields from small plots gave no consistent indications of supcnoiity for either 
torm of stone. Soils containing water-soluble acid constituents in deteimin- 
able quantity were rarely encountered. 

“The litmus paper test, when carefully conducted and inlelligenth 
interpreted, is probably as good as any chemical lest for the determination 
of the soil’s need of lime. All the lime requirement methods tried indicated 
marked differences between limed and unlimed soil of the same character 
and treatment, and all, except the Veitch method, loss in bases due to a long 
period of cultivation. 

“ The data available indicate that the vacuum method is the best adapted 
of the procedures tested for use as a quantitative method in studying the 
relations between the soil and its supply of bases. Theie is no evidence that 
any of the lime requirement methods tested furnished reliable indications as 
to the optimum rate of application for field practice. For the several soils 
investigated, there was found to be an approximately quantitative relation¬ 
ship between the bases soluble in fifth-normal nitric acid (excluding carbo¬ 
nates) and differences in lime requirement by the vacuum method. 

“ Acidity of soil, as the term is usually employed, is a negative pro¬ 
perty ; that is, due to qualities inherent in all soils, but manifested only by 
those deficient m basic constituents. Too much emphasis has been laid upon 
soil acidity, and the more important theme, soil basicity, has been neglected. 

“ Calcium and magnesium are retained in the soil mainly as silicates, 
possibly partly in combination with organic matter. 
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“ Field tests show that the yields of clover on plots treated with acid 
phosphate have been less than on plots where bone meal and basic slag were 
used as carriers of phosphorus. The evidence obtained by laboratory studies, 
however, does not indicate that acid phosphate has any important influence 
toward the depletion of the soiVs supply of bases ; effects due to the acid 
nature of this fertilizer are insignificant when compared with those attribut¬ 
able to the use of ammonium sulphate. 

Dried and green crop residues mixed with soil did not increase its 
lime requirement as determined in the laboratory. Field observations and 
tests made do not indicate that organic matter furnished by green crops 
causes acidity in soil. A mulch of fermenting material (apple pomace) 
caused the lime requirement of the soil beneath to be increased. Sawdust 
similarly used had little effect. 

“ Pot experiments indicate that the base of various silicates, including 
blast-furnace slag, may be of benefit to crop growth. 

“ Lime requirement determinations on samples taken at various depths 
of a lime soil indicate that the effect of lime applied is perceptible to a depth 
of 24 in. or more. 

‘‘ Unusual weather conditions to which the soil may have been exposed 
in the field have had no great effect upon the lime requirements as deter¬ 
mined in the laboratory.^*— Expt. Stn. Record, Vol. 37, No. 2, August, 1917. 


TOO LITTLE OXYGEN OR TOO MUCH 
CARBON DIOXIDE ? 

Recent researches summarized or reviewed in this Journal appear to 
show that the oxygen supply in the soil can and does become a limiting 
factor in the growth and yield of crops. 

Since the work of nitrifying organisms in the soil is, generally speaking, 
known to be promoted by the same factors as forward the growth of plants, 
it is interesting to know whether the oxygen supply of the soil ever becomes 
under such conditions so low as to effect detrimentally the bacterial activities 
in question. 

Gainey and Metzler (Jour. Agric. Research vol. xi. No. 2. p. 43) 
have studied “Some Factors affecting Nitrate-Nitrogen in Soil’* and in 
discussing their results summarize the data available on the effect of different 
degrees of aeration upon nitrate formation. It is concluded that “ the oxygen 
content of the soil atmosphere can be reduced to one-half normal atmospheric 
oxygen content or below without any appreciable effect upon the processes.** 

Is there any probability that sufficient quantities of oxygen will not be 
available under field conditions ? 

Recent researches upon soil gases are reviewed amongst which is 
Leather’s work upon soil gases at Pusa, India (cf, Mem. Dept. Agr. Ind., 
Chem. Ser., Vol. iv. No, 3) and the conclusions arrived at are that “ the 
percentage of oxygen contained in the free soil atmosphere is normally only 
slightly below that in the atmospheric air.’* Even several feel below the 
surface where the soil has never artificially been disturbed the percentage of 
air by volume in soil rarely ever falls below 20. Such exceptional reductions 
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may be caused by heavy monsoon rains, by excessive trampling of cattle, 
by heavy applications of green or stable manure as well as the presence of 
certain growing plants. The carbon-dioxide content of the soil, however, 
is usually higher than that of the atmospheric air. The proportion rarely 
ever exceeds 2 % and usually is only “ a few tenths of 1 per cent.^’ Owing 
to the greater solubility of carbon dioxide, the dissolved soil air usually 
contains a large proportion of this constituent which Leather suggests as 
being probably in loose chemical combination as an acid carbonate. 

These show that biochemical activity in the soil will rarely be affected 
by an insufficient oxj^gen supply. It makes one also to inquire whether 
Howard’s set of phenomena recorded ought to be explained by an excessive 
supply of carbon-dioxide rather than an insufficient supply of oxygen. 
Hole in his researches on Sal (Sliorea robusia) seedlings could not definitely 
say whether the growth and development of these seedlings were affected 
by an injurious factor as the carbon dioxide supply or a limiting factor as 
the oxygen supply. The fact that the carbon dioxide content of the soil air 
increases at the expense of ox 3 ’gen complicates the issue. 

According to Leather, the beneficial effect of cultivating the soil to 
whatever factor or factors it may be attributed cannot be attributed to 
increased aeration. Gainey and Metzler, in the paper above mentioned, 
sum up their results by saying ‘*We do not believe, however, that one is 
justified in attributing the major effect of cultivation upon nitrification to 
better aeration. There is no question but that cultivation may beneficially 
influence nitrate formation other than through increasing aeration.’^ 

Russell and Appleyard (Journ. Agric. Sci. vol. iii. Pt. 3 p. 315) show 
in their studies of the decomposition of organic matter in tlie soil that a 
growing crop exerts a depressing effect on biochemical activity. The 
investigations that are in progress will attempt to make it clear whether this 
is due to the crop taking up the dissolved oxygen that the bacteria need, or 
to an excessive formation of carbon-dioxide or to other causes. 

H. L. VAN B. 


FERTILIZATION OF RICE* 

C. BALANGUE Y. RULLODA. 

Fertilizer trials are reported with upland and lowland rice at three 
centres in the Philippines, using wood, grass, and rice ashes; stable manure; 
acid phosphate; ammonium sulphate, and lime. The results obtained from 
the various fields are reported in tabular form and discussed. Simple systems 
of fertilization of both upland and lowland rice were found profitable. 
Stable manure proved to be the best of the locally available fertilizers, with 
ashes next, and a combination of stable manure and ashes giving good results. 
Liming increased production, especially on the “old^^ fields.— Expt. Stn., 
Rec. Vol, 37. No. 4, September, 1917. 
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CO-OPERATION. 


WORKING OF SOCIETIES, CEYLON, IN 1916-17. 

WESTERN PROVINCE. 

Colombo Dislrkt. 

Mtiinwan^oda Soncty (registered January, 1914) continues to make satis¬ 
factory progress, and is the most successful society in the district. During 
the year under review a large quantity of manure was distributed through 
the society. Through the activity of this society two other societies were 
started in the korale/Alukuru korale north). A large measure of the success 
of this society is clue to the interest taken by the President (Mudaliyar 
Samarakody) and the energetic Secretary (Mr. D. M. P. R. Senanayaka), 
This Society has proposed to open an experimental garden, and this is now 
under consideration. 

Kalapahtwawa Society (registered October, 1914) has shown good 
progress. Its area of operation extends only to one village. The keen interest 
shown by its President (Mr. Advoc.vte Botrju) and the Treasurer (Mr. S. 
F. Amarasinha) has contributed to the success of the society. The .society 
received a small loan from Government and paid its first instalment. Its 
meetings are regularly held, and “ these meetings were always preceded by 
informal meetings of the members, at which addresses were sometimes given 
and articles from the ‘Govikam San Tarawa’ read,” sa\s the Secretary in his 
annual report. This is the only society which compelled the members to 
make a saving by a small monthly deposit. 

UdugaJia-MciIa Depathuwa 6naV/y (registered September, 1914) is making 
some progress in spite of many obstacles. Sufficient support from the Presi¬ 
dent and Vice-President is lacking, but the Secretary and the Treasurer and a 
few of the Committee have worked conscientiously for the welfare of the 
society. 

Aiuru^iriya-Kotfewa Society (registered February, 1914).— Progress is slow. 
Its members evinced great interest in the matter of manuring paddy, coconut, 
vegetables, and even betel. This has been a means of enrolling new members. 
If the society holds its meetings more regularly*, the society will show belter 
progress. The society also participated in the co operative purchase of 
implements. 

Henarai^oda Society (registered September, 1913) has been slack in hold¬ 
ing its meetings and in its business transactions. This society, which had a 
good start, should now take a lesson from its neighbour, the Minuwangoda 
Society, and keep pace with it. 

Gaiigaboda Paiiu ofSiyane Kornle East Society (registered June, 1914) has 
not yet recovered from the effects of the riots. The Organizing Presi¬ 
dent had to sever his connection with the Government, and the Vice-President 
was transferred from the district. The newly-appointed Muhandiram of the 
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korale was appointed President of the society’, but until he has settled down 
progress is not to be expected. With the assistance of a good Secretarj’ the 
society ought to progress. 

Dakiinu Talangaina Society (registered July, 1914) has already shown 
what a village society can do. It has made a very satisfactory start as regards 
the number of members, its paid-up capital, and the volume of business done 
within this period. This societ}’ was started on the initiation of the Treasurer 
of the society, who is also Secretary of another society. 

Godakaha Palata Society (registered March, 1916) was started as a result 
of the good work being done by the Minuwangocla society. The Head 
Teacher of the Hunumulla School, who is the Secretary of the society, takes 
a great interest in the work. Mudaliyak Samar \kody is the President. 

Sidnwa Society (registered July, 1916J is another outcome of the good 
work being done by the Minuwangoda society, and the same Mudaliyar is 
its President. It must be stated to the credit of Key. J. S. B. Mendis, who 
is the Secretan' of the society, that the prospects of the formation of a Society 
in this centre became brighter since his co-operation was promised. 
Mudvliyar a. E. Rajapaksa has donated a sum of money to meet the initial 
expenses of the society, and has also offered to deposit Rs. 1,(K)0 without 
interest as soon as the society has collected an equal amount as its paid-up 
capital. 

Colombo Plumbago Employees Society (registered July, 1916) was estab¬ 
lished by the Ceylon Social Service League, and proposes to assist a very 
deserving class of people, the employees of plumbago stores within the 
Municipality of Colombo. The Society took a considerable time to get into 
working order, but it has made a start. The society has before it a great and 
useful field of work for the amelioration of the condition of the people for 
whose benefit it was started. 

Jayaxmrdcncpura KoUe Society (registered March, 1915), started with the 
Muhandiram of Salpitikorale as President two years ago, has done nothing 
lieyond collecting share money from a few members. 

Kosi^afna-Kalugala Society ivegisteteihliivch, 1915) was started by the late 
Muhandiram of the Hewagam korale at the request of a few headmen. The 
Muhandiram had to leave the place, and the others do not take any interest. 

Kalutara Didrict, 

Knnibiikkc Palin Society Registered March, 1914) is a very progressive 
society. It holds its meetings regularly, and is carrying on its business satis¬ 
factorily. Members understand their business, and look upon the society as 
a great asset. Hardly any loans become overdue. Tlie Secretary ungrudg¬ 
ingly attends to all the clerical work of the society. This Society received a 
loan of Rs. 1,000 from tlie Government 

Adikari Patlu Society (registered June, 1914) was started about the same 
time, and works on the same lines as the last. The Secretar>^ of this society 
is also enthusiastic, and attends to the work in a satisfactory manner. A few 
members, through a misunderstanding, had to withdraw from the society. 
There are a few more who do not understand the importance of punctuality 
in repayment of loans. The society declared a bonus of 8 per cent, this year 
against 12 per gent, last year, being profit accumulated for three years. 
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Handapangoda Society (registered October, 1913).—Last yearns progress 
has been continued, and the work of the society has increased in all 
directions. The village headmen who did not join the society at the begin¬ 
ning are now joining. This society declared a bonus of 25 per cent, after 
carrying a very satisfactory amount to the reserve fund. The affairs of the 
society are managed by the villagers themselves, with the help of the school¬ 
master, who is the President of the society. 

Galpatha Society (registered March, 1914, is the fourth society in the korale, 
and has not progressed so satisfactorily as the other societies have done. 
The members are now taking an increased interest in the society. 

Haltota Society (registered July, 1916), the fifth in the korale, established 
only recently, is making very rapid progress. It has collected a satisfactory 
sum as paid-up capital, and the aftairs of the society are conducted in a 
satisfactory manner. 

All these five societies are situated in Rayigam korale, and were started 
by the Mudaliyar of the korale, Gate Mudaliyar Wirasinha, who takes a very 
keen interest in them. In each of the societies the village schoolmaster as 
Secretary assists the society. It may be mentioned here that the example 
set by this Mudaliyar is slowly bearing good fruit in other korales. All the 
five societies deal in manure, the value of such co-operative dealings having 
been fully realised by the members. 

Maha Pailii North Society (registered September, 1916) was started in 
August LisSt by the Ivliidaliyar of Pasdum korale West, and has made a good 
start. With a good Secretary this society ought to prove its usefulness 
to the villager. 

Mahagama Society (registered September, 1916) started about the same 
time by the villagers of Mahagama, with the advice of the Mudaliyar. Its 
working became slow owing to the continued illness of the Secretary. A new 
Secretary has since been appointed. 

Panadure-Talpilibadda Society (registered March, 1917), the latest society 
to be started in the district, is organized under the presidency of the Tota- 
mune Mudaliyar, and has secured the services of a good Secretary, and there 
is every prospect of its doing good work. 

CENTRAL PROVINCE. 

Kandy District 

Harispatiu Society (registered July, 1913) was the first to be started in the 
Province, and as it has not justified its existence, steps have been tjiken to 
cancel its registration. 

Udagampaha Society (registered February, 1914), with the loss of the 
assistance of its founder, the late Mr. N. P. Campbell, of the Social Service 
Union of the Trinity College, is at a standstill. Unless the society is revived, 
its continuance will be of no use. 

Gitlagedara Society (registered November, 1913) had a good start, but no 
progress has subsequently been made. If sufficient co-operation were to be 
rendered by the Chief Headman of the division, it would prove a useful 
society. 

Uda Dumhara Society (registered September, 1914) is making a very poor 
progress. The society started with a very large area of operation, with the 
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purpose of makinf^ it a big society, but the riots interfered with its working, 
and the organizers, the Secretary and the President, were somewhat disap¬ 
pointed at the results. 

Hatarahyadda Society (registered October, 1914) showed very rapid pro- 
giess at the beginning, but owing to various reasons deteriorated later. It is 
a pure village society, and the villagers are very keen about it. The society’s 
work has recently been revived. 

UduwaweJn Society (registered October, 1914), of which great progress 
was expected, proved disappointing, and the work has come to a standstill. 
Its future will have to be considered. 

Kandyan Associaticn Society {registered December, 1916), started only a 
few months ago, is expected to give a stimulus to the spread of the co-opera¬ 
tive movement in the Kandyan districts. It has a number of energetic and 
enthusiastic 3 ’oung men as members, and has opportunities for good work. 

Ntiwara Eliya District, 

Walapane Society (registered September, 1913) is the best society in the 
Kandyan districts, Ratemahatmaya Alawatugoda has continued to take an 
interest in the society, which is making a good progress. Some of the mem¬ 
bers have repeatedly failed to pay their loans at due dates. This matter is 
receiving attention. The society paid its second instalment on account of the 
Government loan, with interest due. After setting apart the required amount 
for the reserve fund, it declared a bonus of 3 per cent, for this year against 4 
per cent, last year, being accumulated profits for the first three years’ working. 
The opening of an experimental garden and the holding of a village agiicul- 
tural show are receiving the attention of the society. 

Uda Hewaheta Society (registered October, 1913), met with various diffi¬ 
culties, and the good work started did not bear fruit. The Organizing Presi¬ 
dent resigned, and the new Ratemahatmaya of Uda Hewaheta was appointed 
President in his place and has taken charge of the society’s affairs. 

Matale District, 

Na^olUi-Hulanganuma Society (registered September, 1914), makes very 
satisfactory progress since the appointment of the new Secretary and the 
Treasurer, both of whom have ably assisted the President. Among various 
other matters, the society proposes to undertake the e&tablishment of an ex¬ 
perimental garden. The co-operative purchase of produce from members is 
also another subject which is receiving the attention of the society, 

Udugama-Dombawatn Society (registered February, 1915) has done 
nothing beyond registration, and no credit will go to those who initiated the 
society, 

SOUTHERN PROVINCE* 

Galle District, • 

Talpe Paltii Society (registered September, 1913) is the best working 
society in the district. The President of the society, Mudaliyar Goone- 
TILLEKE, and the Secretary, Mr. Seneviratne, are taking very great interest 
in its working. It has been the source of opening out new village lands for 
food and other agricultural products, and has been helping quite a number of 
cultivators to this end. Its working is very methodical. With more help the 
society’s scope can be enlarged. 
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Wellnhoda Paitii Society' (registered November, 1912).—The first to be 
registered under the Ordinance, and the thanks of the people should go to 
its founder, Mudaliyar J. P. Gunatilake. But for the unsatisfactory Secretary, 
the society would have progressed much more. A new Secretary has been 
appointed, and the society’s progress is assured. 

Akmimniin Society (registered June, 1913) is making slow progress. If the 
members of the Committee had taken a little more interest, the President and 
the Secretary of the society would have done better work. 

Gnlh Gan^aboda Pattu Socielv (registered June, 1913) though it does not 
show^ marked progress, is doing its w’ork in a small way. The area of this 
society is too large, and a village society has already been established in the 
pattu. 

Minidnni Pattu Society (registered November, 1913) suffered the loss of 
its Organizing President by his transfer, and the new Mudaliyar of the pattu 
has been appointed President in his place. The society recovered a number 
of overdue loans within the year, and has paid the first instalment of the 
Government loan which was taken at the end of last year. 

Unatmiliya Society (registered February, 1917) was started by the villagers 
of Unanwitiya village, and has made a very good start. 'Phe society has ap¬ 
pointed two Joint Secretaries. Both are enthusiastic workers. Its area of 
operation extends to a couple of hamlets in the neighbourhood. As a result 
of the working of this society, an interest is already evinced in the adjoining 
villages to start societies. 

Matara District. 

Kandahoda Pattu Society {xt^isiQvtdOcioh^i:, 1913) has clone the best 
and most systematic work in the district. Its work is progressing year after 
year. The success of the society is due to the interest taken by Mudaijyar 
Gooneratne. 

Weli^am Korah Society (registered December, 1912).—This society’s good 
work started by the late President has revived since the appointment of the 
new President, Mudaliyar Ilangakoon, who has begun to take a lively interest 
in the working of the society. The first Secretary having resigned, another 
village headman who understands the working very well has been appointed 
as Secretary. In the hands of these two office-bearers the society is sure to 
do very useful work. 

Hambantoia District. 

Ua^am Pattu Soaetv (registered July, 1913) continues to do its useful 
work to the benefit of the cultivators. As a result of the activities of the 
society, the amount advanced to cultivators for an ainunam of paddy has been 
increased by a rupee, which means a rupee gained by the cultivator, which is 
quite a good income for a season. It may be repeated here that Mudaliyar 
Amerasekera, the President of the society, should be given more support to 
extend the scope of the society’s work- Muhandiram Usuph, the Secretary, 
is doing his work satisfactorily, 

Girtma Pattu Society (registered January, 1915) was lately revived, and a 
large number of members joined the society. With a new Secretary the 
society should start its working. 
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NORTHERN PROVINCE. 

Jaffna District, 

Udiippidcii Society (registered November, 1913) has continued to do its 
useful work very successfully. It is a model village society, which should be 
copied by others. The society declared a bonus of 5 cents per rupee share 
from its accumulated profits, after carrying the usual amount to the reserve 
fund. 

TcUipalai Society (registered August, 1913) was revived, and a new 
President and Secretary were appointed in August last. Since then it shows 
progress. 

Jaffna Inditdrial Soc7^;/y (registered August, 1914), the only one of its 
kind in the Island, continues its work in a small way. The society's usefuT 
ness can be extended if its President and Secretary receive more outside 
support in the keeping of books and such other work. Mr. B. Horsburgh, 
the Government Agent of the Province, graced one of the meetings of the 
society, and spoke to the members in their own tongue. This was greatly 
appreciated, and has served as an encouragement to them. 

CaMv Soc/Wy^s (regiwstered September, 1913) activities are very limited, 
and the interest taken by the Secretary is not recompensed by the amount of 
work done, However, with the appointment of the new President (Rev. C. 
T. Williams) the society is expected to extend its work. 

Jaffna Central Society (registered September, 1914) failed to realize 
expectations, and has done no work. 

Pandalarippu Society (legistered August, 1916) staided in August last, 
has shown what a society with an energetic President can do. It not only 
raised a satisfactory capital, but also obtained a loan from Government. Its 
meetings are regular, and work is methodical. The success of the society 
is due to the interest taken by Maniagar Sandrasagra, the President, and 
also to the Secretary and Treasurer. 

A-tirnm/i/i SuaV/y (registered September, 1916) was also started at the 
same time, and has also made satisfactory progress under the presidentship 
of M-Wiagar Chixnatamby. It was proposed to erect an irrigation pump 
for the benefit of the members, but the project has had to be kept back for 
the present. The loan applied for by this society from Government was also 
granted, but the society postponed taking it until the next planting season. 

Puloli Society (registered September, 1916) is another society worked by 
Maniagar Chinnatamby, but its progress is not so marked as that of the 
Karaveddi. 

Valikamam West Headmen^$ Society September, 1916) is con¬ 

fined to the headmen of the Maniagar^s division, and is a useful institution. 
It has made a very satisfactory beginning. Maniagar Sandrasagra is the 
President of the society. 

Annaikkoddai Society (registered September, 1916) is also a new society, 
with the Gate Mudahyar Chinniah as President, The society should show 
more activity by holding meetings regularly and enrolling more members. 

American Mission Agents' Society (registered September, 1916) is the out¬ 
come of the efforts of the Rev. Ward, of Manipay Mission, It proposes to 
assist teachers and other employes of the Mission in the Jaffna Distinct who 
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are in need of financial help. The founder of the society, by his many years* 
experience, has seen the want of such an institution, which should in time to 
come prove of great benefit to its members. The society has had to over¬ 
come many difficulties before a beginning could be made. 

Mannar Dish id, 

Xanaddan East Socidy (registered August, 1913) continues to lead the 
societies in the district in the matter of doing real good business. Mr. 
Ediramanasinha, Udaiyar, the Treasurer of the society, who has since been 
elected President, is mainly responsible for its progress. The number of 
members and the working capital are on the increase. The nominal capital 
of the society has been increased to double the original capital. The society 
proposes to apply for a loan from Government. Mr. Seemampillai, a passed 
student of the School of Tropical Agriculture, has been appointed Secretary, 
and has begun his work well. 

Nanaddan West Society ( registered August, 1913), with the Adigar, the 
Chief Headman of the division, as President, has failed to do anything after 
registration. 

Maiitai South Society (registered August, 1913, is in the same state as it 
was a year ago. 

A/nntoWor//; SoaWy (registered August, 1913) is somewhat better than 
the Mantai South Society, and with a little more perseverance can be made 
to work. 

Mannar East Co-operative Fish Supply Society (registered July, 1916) was 
registered in June last, but did not proceed further, as its by-laws were not 
acceptable under the Ordinance. 

NORTH-WESTERN PROVINCE. 

Knrunegala District, 

Hiriyala Hafpnttu Society (vegistered October^ 1913) is doing its work 
steadily under the presidentship of the Chief Headman of the division, 
Ratemahatmaya Tennekoon. This is the only society in the district. 

PuttaJam District, 

Puttalam Society (registered April, 1913) revived its work in April last, 
and is doing business now. It would have done better, if not for frequent 
changes of the President and other office bearers. Of the two Sub- 
Committees, that for Demala hatpattu is making good progress. 

PROVINCE OF 5ABARAGAMUWA. 

Ratnapura District, 

Kadawata Korale Society (registered January, 1914), is the only society 
registered in the district, and it failed to perform anything beyond registration, 
'fhe registration of this society will have to be cancelled, 

Kcgalle District, 

Galboda and Kini^oda Koi'alcs Society (registered March, 1913) has 
started its work with earnestness after many months of stagnation. Diffi¬ 
culties were overcome by the efforts of Ratemahatmaya Boyagoda, and 
with the assistance of the present Secretary the Society will continue to 



January, IQ 18.] 


51 


Three Koralcs Society (registered September, 1913) has not made any 
progress for the last two years. The share capital collected at the start is 
lying idle in the Post Office Savings Bank. 

NORTH-CENTRAL PROVINCE. 

Annradhai>ura District. 

Aniiradhapura Society (registered February, 1915) lost its original 
President and Secretary, and as a result its work was retarded. Early this 
year its work was revived, a new President and Secretary being appointed. 
Since then the society is doing some useful work. 

Tamankadiiwa (registered October, 1913), has not justified its 

existence, and steps will have to be taken to cancel its registration. 

EASTERN PROVINCE. 

Batticaloa District. 

Baitualon District Society (registered October, 1913), since it lost its 
original President and Vice-President, does not show any activity, and the 
society is almost defunct. 

Tampihmlln Society's (registered October, 1913) registration will have to 
be cancelled, 

PROVINCE OF UVA. 

Badnlla District, 

Uva Society (registered September, 1913 ) lost its Secretary by the trans¬ 
fer of Mudaliyar Amarasekera to another .station. In his place Mudaliyar 
Abeywardene has been elected Secretary, and the society’s work was 
revived. 

Makiilla Society (registered December, 1913) is making satisfactory 
progress. The society has a large number of members, and the paid-up 
capital is not sufficient to meet all the I’equirements. 

Medai^iWia Society ( registered December, 1913 ) is .also working satis¬ 
factorily, but it is not so progressive as the Makulla society. It also has a 
large number of members. 

Bibile-Milgala Society ( registered January, 1915 ) has made a good start. 
It has enrolled a good number of members, and has given a number of loans. 
Mr. C. W. Bibile, a very successful student of the School of Tropical 
Agriculture, has been appointed Secretary of this society. The above three 
societies are situated in the Wellassa district, and are doing quite useful work. 
The villagers, who were persuaded to become members through the influence 
of Ratemahatmaya Bibile, President of all the three societies, have now 
come to realize the usefulness of the societies, and are very keen on becoming 
members. If the societies have sufficient funds to enlarge their work and to 
meet the demand of every member, the societies will without doubt go a 
great way to redeem these poor villages from their present unsatisfactory 
situation. The societies have saved a large amount of money from going as 
interest to usurers, who usually charge very exorbitant rales. It is usual for 
the villager to borrow a rupee or 75 cents at the time of sowing and to give 
in exchange a bushel of paddy or kurakkan, which when sold will realize 
Rs. 2. The societies now lend money—each member’s requirements now 
being more than Rs. 10, and not less than Rs, 3—at 12 per cent, per annum, 
that is, the member pays only 6 cents as interest on a rupee for the same 
period, instead of a rupee. 

N. WICKRAMARATNE, 

» Secretary, Board of Control, Co-operative Credit Societies. 
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THE RATE OF CO-OPERATIVE PROGRESS 
IN DIFFERENT PARTS OF INDIA. 


Under the above heading a very useful and ini cresting article appears in 
the June number of the “Bombay Co-operative Quarterly” by the pen of 
Mr. R. B. Ewbank, Registrar of Co-operative Societies, Bombay. Mr. 
Ewbank deals with this difficult subject in an able manner and is fully 
qualified to handle it with his knowledge gained not only as Registrar of 
one of India's premier dependencies but also as the Secretary of the 
Committee on co-operation appointed by the Government of India xinder 
the presidency of Sir E. D. Maclagan. 

The writer observes that nothing is more difficult than to establish a 
fair criterion by which the rate of progress in co-operation in various parts 
of India can be judged. All good co-operators are jealous for the honour 
of their own province and are disturbed when they find it lagging behind its 
rivals. Every province has its own strong points. Therefore it is not an 
easy thing to say which province has progressed more than the other. The 
Government of India publishes an abstract of progress annually in which 

(a) the number of societies, (b) the number of members, (cl Capital and 
disbursements are given as the four fundamental factors of progress and the 
writer of this article has taken these four factors as a reasonable form of 
progress with the provision that it should always be remembered that their 
value is relative and not obsolutc. In this the figures of seven provinces of 
India viz:—Punjjib, United Provinces, Central Provinces, Bengal, Madras, 
Bombay, Bihar and Orissa, and those of Burma and of the Native State 
Mysore are given. The figures quoted are those for 1914-15. 

(a) The total number of societies in all these provinces is 16,325 which 
is distributed as follows:—Punjab comes first with 3,337 with an average of 
16*7 societies per lakh of population. United Provinces comes 2nd with 
2,962 with an average of 6*3 societies per lakh of population. Central Pro- 
\inces, Bengal, Madras, Burma, Bihar and Orissa, Bombay and the Mysore 
State come next in order with 2,297, 1,992,1,600,1,489, 1,087, 836 and 725 
societies respectively. And their averages are 16*5 societies per lakh of 
population in Central Provinces, 4*4 in Bengal, 3*9 in Madras, 14*1 in Burma, 
3T in Bihar and Orissa, 4*3 in Bombay and 12*5 in the Mysore State. 

(b) The number of members per society in each Province is as follows:— 
Bombay 103, Madras 74, Mysore State 73, Bengal 54, Bihar and Orissa SO, 
Punjab 47, United Provinces 40, Burma, 26 and the Central Provinces 20, 

(c) The total working capital of all the Societies in all the Provinces is 
Rs. 9,87,94,700. Punjab comes first with Rs. 2,05,63,000 and the other 
provinces come in the following order, Madras with Rs. 1,68,88,000, Bengal 
Rs. U24,48,000, United Provinces Rs. 1,20,34,000, Burma Rs. 1,03,39,000, 
Bombay Rs. 90,66,000, Central Provinces Rs, 87,09,000, Mysore State 
.Rs. 44,20,700 and Bihar and Orissa comes last with Rs. 43,27,000, 
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The following table shows the average working capital per society and 
per member in each of the Provinces :— 


Name of Province. 

Average working 
capital per society. 

Average working capital 
per member. 


Rs. 

Rs. 

Bombay 

9,775 

91 6th place 

Madras 

8,880 

123 4th 

Punjab 

5,738 

139 2nd „ 

Burma 

5,586 

231 1st „ 

Bengal 

5,519 

102 5th place in both 

Mysore State 

4,256 

68 last ,, 

United Provinces 

3,966 

90 7th place in both 

Bihar and Orissa 

3,359 

70 8th „ 

Central Provinces 

3,143 

132 3rd place. 


“ A fallacy lurks under the figures in the above statement showing the 
working capital per member because the working capital of Provincial Banks, 
Central Banks, and primary societies has been taken together in order to obtain 
these totals. The capital of the primary societies to which it is advanced 
and is therefore reckoned twice over in the provinces, like the United 
Provinces, which depend on a Central Bank system. Where there is also 
a Provincial Bank, as the Central Provinces and Bihar, the same capital 
frequently appears three times over."' The writer has inserted the following 
statement to avoid this error and in order to show what is the actual amount 
of working capital available per head to members of primary agricultural 
societies, for whose benefit ultimately the whole system exists. 

The working capital available per member in agricultural primary 
societies in Burma comes first with Rs. 130 and averages of other Provinces 
are as follows:—Punjab Rs. 105, Madras Rs. 74, Central Provinces Rs. 70: 
Bombay and Bengal Rs. 60 each. United Provinces Rs. 48, Mysore State 
Rs. 44, and Bihar and Orissa Rs. 39. Apart from these there are other 
factors which go to show the progress of Co-operation such as the amounts 
of Reserve, share capital, and deposits. The Committee on Co-operation 
insisted on the prime importance of all societies building up their own 
“owned capitalby increasing their reserves. Mr. Wolff is never tired 
of reiterating the importance of that and local deposits as the real basis 
of all genuine co-operation. 

Punjab again comes first in the amount of deposits in the agricultural 
societies and with the total reserve fund with Rs. 24‘53 lakhs and Rs. 2910 
lakhs respectively. The following are the figures of other provinces, 
Bombay Rs. 15‘23 and Rs. 4'70 lakhs, Bengal Rs. 8‘80 and Rs. 8’31 lakhs, 
Madras Rs, 778 and Rs. 8‘06 lakhs, Bihar and Orissa Rs. 4*50 and Rs. 2*69 
lakhs, United Provinces Rs, 2*63 and Rs. 9'90 lakhs, Central Provinces 
Rs, 1*48 and Rs. 3*77 lakhs, Burma Rs. 1*30 and Rs. 8*18 lakhs, and the 
Mysore State Rs. 1*14 and Rs. 1*59 lakhs respectively. 
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It will be seen from the above figures that of all the provinces Puniab 
alone maintains a high place in all the factors. 

Mr. Ewbank mentions that there are three main conditions lor rapid 
progress of the movement. These are (1) a keen demand for cheaper 
credit for agriculture; (2) an educated peasantiy, or failing that, stiong 
educating and supervising agencies to control societies: (3) an organizaiion 
which can ensure to village societies prompt and adequate finance. To 
these, he concludes, that a fourth should be added, i.e., the development 
cannot be rapid unless the controlling staff of the co-operati\ e department 
is experienced and sufficient in number. 

N. W. 


CO-OPERATIVE SOCIETIES IN 
TRAVANCORE. 


Co-operative societies have been started in Travancore for the first time 
in 1915 after passing of the Local Ordinance No. X of 1089 corresponding 
to April 1914. 

The number of societies according to the first report of the Registrar of 
Co-operatire Societies for the year 1915-16 were 26, Of these, 20 are credit 
societies 19 being rural credit and one central. Two of these credit societies 
fall under non-agricultural credit. Of the remaining 6 societies four are foi 
purchase and sale, one for purchase and sale coupled with production and 
sale, and as well as credit and the remaining one for production and sale 
along with distribution and credit. 

Members.—Thc total number of members of all the societies were 945 of 
which 16 were members of the Central Society. 

Share Capiiah —The total share capital collected during the year under 
review by all the societies was Rs. 13,537 of which Rs. 8,340 were collected 
by the Central Society, Rs. 2,670 by agricultural societies and Rs. 2,527 by 
the other societies. 

Deposit. —Rs. 402 have been received during the year and deposit Rs. 213 
have been withdrawn. 

Reserve Fund .—A sum of Rs. 261 was lying to the credit of the Reserve 
Fund at the end of the year. 

Loan from Government .—The State Government has advanced on loan 
a sum of Rs. 29,800 to the Central Society and the Central Society too 
issued loans to other societies. 


N. W. 



January, 1918.] 


SS 


GENERAL. 


BABUL: ITS COMMERCIAL VALUE. 

The following note on Babul CAcacia Arahica) Willd. by J. D. Maitland 
Kirwan, I.F.S., Deput}" Conservator of Forests, and Instructor, Forest 
Research Institute and College, Dehra Dun, has been published as Forest 
Bulletin No. 35 of 1917 :— 

INTRODUCTION. 

The data, on which this note is based, are those collected by the Forest 
Economist, and consist chiefly of reports from Divisional Forest Officers, and 
extracts from works of reference, and from articles which have appeared 
from time to time in the Indian Forester. The subject will be dealt with 
under four heads :—1.—Distribution, II.—Silviculture and Managements, 
III.—Timber, and IV.—Minor Products. As the series of bulletins, of which 
this note forms a part, is designed to treat of forest trees, chiefly from a com¬ 
mercial point of view, the silviculture of the tree will be dealt with as 
shortly as possible. 

1. DISTRIBUTION. 

Babul is indigenous in Sind, Rajputana, Berai and the Central Provinces, 
Gujarat, and the North Deccan, but it is also cultivated and grown in the 
drier parts of India and, to a small extent, in Upper Burma. 

It occurs as far north as Jammu, etc., where it is found at the lower 
elevations, especially near cultivated lands, and extends to tlic very south of 
the Peninsula. This does not mean that there are large Babul forests all 
over India. On the contrary, a large proportion of the growth occurs in 
Revenue lands in the form of small patches of isolated trees. The District 
Forest Officer, Guntur, Madras Presidency, for instance, states that “isolated 
trees are everywhere met with ; and he estimates the Babul-bearing area 
in his district at 19,093 acres, of which only 4,817 acres are reserved forest 
—a state of affairs which must be typical of many Indian districts. 

The only provinces in which Babul forests in any extent occur are 
Bombay (including Sind), Berar (Central Provinces) and Madras. By far 
the finest and most extensive forests are found in Sind which may, in fact, be 
termed the home of the Babul. The Hyderabad Division alone contains 
90,000 acres of Babul forest and the Jerruck Division follows close with 
80,000 acres. Several divisions of the Bombay Presidency proper contain 
fairly large tracts, notably Poona with 12,440 acres, and East Khandesh 
4,220 acres. Three of the four Berar districts, namely, Amracti, Buldana 
and Akola also furnish substantial Babul-bearing tracts, while important 
tracts also occur in some Madras districts. 
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The following statement gives roughly the areas of Babul forest in the 
provinces above referred to :— 


Bombay 

(Sind Cii'cle 

172,000 acres. 

t Central Circle 

32,000 „ 

Central Provinces 

Berar 

15,000 „ 

Madras 

All Circles 

77,000 „ 


It does not seem necessary to give detailed inforniatioii regarding the 
numberless small areas of Babul occurring in the various Provinces, Enough 
has been said to indicate where the tree is at present growing on a com¬ 
mercial scale, and further details regarding its distribution would no doubt 
be gladly furnished by the Conservators of the various Circles. 

11. SILVICULTURE AND MANAGEMENT. 

(a) LOCALITY, 

Babul is seen at its best on alluvial soil in riverain areas wdiich are 
subject to annual inundation. The truth of this is very evident from an 
examination of the Sind Forests. These forests fringe the banks of the 
Indus, and areas which benelit by the inundation, and of which the soil is 
not too salty, produce excellent crops of Babul; whereas areas which are too 
high or too far from the river to benefit from the inundation either bear no 
forest at all or forests of other species, such as Prosopts spicigem^ in which 
Babul is largely or wholly absent. 

Next to alluvian—black cotton soil is most favoured by the tree : Babul 
may, in fact, be said to be the tree most typical ot black cotton soil areas. 
It is also very generally found growing in tank beds in cultivated land, and 
along ravines, and it is also a common road-side tree. 

As a rule, Babul requires subsoil moisture to be near to the surface, as it 
is a shallow-rooted species, and it is no uncommon sight in Sind to sec crops 
of Babul dying of drought, owing to the river having changed its course, 
thus depriving the trees of the moisture to which they had been accustomed. 
The tree is, however, satisfied with a very moderate rainfall, and can, ot 
course, dispense with rainfall altogether if subject to annual inundation. 
Babul prefers very low elevations and rarely grows above 2,000 feet above 
sea-level. 

(b) SHAPE AND DEVELOPMENT. 

Babul is a small to moderate-sized tree with a large spreading crown 
and a comparatively short bole. Its dark brown bark is much fissured, its 
leaves are bipinnate, and its flowers, which appear in the rains in axiliary 
globose heads, are yellow and fragrant. A distinctive feature of the tree 
is its straight, white, sharply pointed spines which are often half an inch long 
and sometimes even longer. It is, generally speaking, a shallow-rooted tree 
and as such subject to danger from wind-fall. Although reliable figm-es are 
not available, Babul may be said to be a fast growing tree, at any rate during 
the first 20 years or so of its life. The Divisional Forest Officer, Hyderabad, 
Sind, states that in less than 5 years the tree, under favourable conditions of 
soil and moisture, attains a girth of li feet at breast-height, while its average 
girth at 35 years is about 4 feet. It attains its highest development in Sind, 
where trees often reach a height of between 50 to 60 feet, with a clear bole 




57 


January, 1918.] 

of 20 to 25 feet, ill favourable localities, and where girths of from 8 to 10 
feet are not uncommon. Berar and some of the Deccan divisions also 
contain well-developed Babul, but the height-growth is on an average 
considerably less than that in Sind ; while in Madras the growth is much 
poorer, the height being rarely over 30 feet, and usually considerably less. 
The above remarks apply to localities suited to the tree ; in unsuitable 
localities such, for instance, as stony shallow dry soils, the development is 
very poor, the tree having a stunted appearance and being of very slow growth* 

It may here be stated, on information kindly supplied by the Forest 
Botanist, that the three following varieties of Babul are commonly recog¬ 
nized :— 

(1) Telia or Godu Bark blackish brown, slightly cracked, spines short, 
pod distinctly constricted between the seeds. 

(2) Katiria or Vcdi, Bark gray brown, deeply cracked, spines long, 
pods, very little constricted between the seeds. 

(3) Ramkanta Kabuli Kikar, Kikari, a brooni-like tree with close 
ascending branches, somewhat like a cypress. 

In this note Babul is, however, treated as one species, the question of 
varieties being ignored because although the varieties are commonly 
recognized, their constancy and detailed botanical characteristics have not 
yet been finally determined, and consequently precise information regarding 
the distribution and relative economic importance of the different forms is 
not yet available. At the same time, it may be noted that Brandis states 
that the wood of Telia is prized while that of Kauria is only fit for firewood* 
The matter is, however, under study by the Forest Botanist. 

(c) REPRODUCTION. 

In localities favourable to the growth of Babul, the question of its 
regeneration presents little difficulty. Although natural regeneration is said 
to be excellent in some districts, yet it is generally found that to collect and 
sow seed which has passed through cattle, sheep or goats (which eat the 
pods greedily), gives the best results; or the animals may be fed on the pods 
and stalled on the area which it is wished to regenerate. The frequent 
failure of green seed to germinate is believed to be due to insect damage. 

In favourable areas such, for instance, as the best Sind Forests it is quite 
sufficient to broadcast the seeds, but in localities which are not so suitable, 
sowing in pits and patches and on ridges and mounds have all been tried 
with more or less success. In places where broadcast sowing is not success¬ 
ful, however, some form of ploughing before sowing, where this is feasible, 
will usually give the best results. The area may be full ploughed, ploughed 
in single lines, or cross ploughed, and the seed broadcasted (in the case of 
full ploughing), or sown in the furrows; provided that the seed <Wsed has 
passed through cattle, this method should ensure success. The '^gri-silvi- 
cultural method of regenerating Babul has been tried with great success 
in various districts and especially in Berar. According to this method, Babul 
seedlings are raised with field crops, and thus obtain all the advantages of 
ploughing, while the latter is carried out without expense to the Department. 
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Manj’ forest officers look on Babul as a non-coppicer, and it is a fact 
that, in most of the important forests, the tree is, for all practical purposes, a 
non-coppicer. 

In several districts, however, amon^j which may be mentioned several 
Madras districts, notably Anantapur and Guntur, the Jhansi district of the 
United Provinces, the Surat district of Bombay, and the Ajmer-Morwara 
district, the tree is said to coppice well, but it does not appear to send up 
good shoots after it has passed about 15 years of age. 

It may here be mentioned that the tree pollards well. Young Babul 
seedlings are fairly hardy, and it is never necessary to raise them in a nursery. 
They suffer a good deal from frost in districts where this occurs, but more 
often than not, put out fresh shoots. 

Another foe to young plantations is a Lamiid beetle, Ccelosierna Scabrata, 
Fab., commonly known as the Babul root-boring longicorn. The Forest 
Zoologist states that this is a pest of the first importance, since it is capable of 
obtaining a complete mastery over a young plantation. It attacks the stems 
and roots of young plants, usually in the second or t[iird year, and plants 
seriously attacked are certain to die. The Sind forest do not appear to suffer 
from the attacks of this insect, details of whose life-history together with 
instructions for preservative and remedial measures can be obtained from the 
Forest Zoologist. 

(d) MANAGEMENT, 

Seeing that Babul tends to form pure even-aged crops, and that the 
regeneration of the species, as has been explained above, usually presents no 
difficulty, the management of such forests is quite simple. Typically, the 
clear felling method, with a rotation of 30 or 40 years, followed by artificial 
regeneration, is applied, and this gives excellent results. In cases where the 
primary’ object of management is the production of bark for tanning purposes, 
the rotation should be much less, say 10 or 15 years. 

In districts where the tree coppices well, the coppice-wilh-standards 
method has been adopted with varying si ccess. Surat and Anantapur are 
examples of such districts, and the Guntur and Tinnevelly forests were also 
worked according to this method, for some years, on a 20-year rotation, but 
the treatment was found unsatisfactory, and abandoned in favour of selecUoii 
fellings. 

111. TIMBER. 

(a) Description and Properties of the Wood. 

Hearf‘Wood and Sap-wood, 

The heart-wood is pink, and turns reddish-brown on exposure, being 
mottled with dark streaks. It polishes well without absorbing much polish. 
The sap-wood is yellowish white in colour, and, in mature trees, forms a 
small proportion, say, less than 20 per cent, of the total volume. The annual 
rings are not very distinctly marked. 
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Durability. 

The heart-wood is hard and very durable ; if well seasoned, it is tough 
and somewhat difficult to w^ork. It is said to be not readily attacked by 
insects ; whereas the sap-w^ood is soft, is readily attacked bv insects, and 
decays rapidly. 

Weight. 

The average w^eiglit of the timber is 54 lb. per cubic foot. 

Sirctigih. 

The value of P., wffiich represents the strength of a bar of timber, 
calculated from the length betw^een supports, breadth, and thickness of the 
bar, and the weight in pounds, W’hich, when placed in the middle of the bar, 
causes it to break, is from 875 (Cunningham) to 884 (Skinner). As the 
same co-efficient for teak is 600. for Sal 790, and for Shisham 796, it will be 
realized what a very strong w’ood Babul is. 

Fissibility. 

No experiments, as regards the fissibility of Babul timber, have yet been 
made. 

CALORIFIC POWER. 


The following table gives the calorific value of Babul charcoal and fuel:— 


Charcoal prepared in. 

Calorics. 

Br. Thermal Unit. 

Water evaporated at 
212" F. by 1 lb. of 
cliarcoal or fuel. 

(a) Open kilns 

6,675 

12,015 

12'47 

(b) Closed kilns 

6,831 

12,295 

1271 

Fuel 

4,814 

8,665 

8V5 


SEASONING POWER. 


The timber seasons w^ell without much warping or splitting. Various 
methods of seasoning, such as immersing in water and burying in the ground, 
have been tried, but natural seasoning in the air seems to be quite sjitisfactory. 
The bark should be removed first in order to minimise the chances of insect 
damage, and large logs should be roughly squared. 

(b) Felling and Extraction. 

Babul coupes are, as a rule, sold standing to contractors, w’ho usually 
fell small trees with the axe, and sometimes use the saw for larger ones. As 
the tree typically grows on comparatively level land, its extraction presents 
no difficulty ; carts or camels being the usual means employed in conjunction 
with carriage by boat, where, as in Sind, a suitable river is available. 

(c) Size of Timber Obtainable. 

The wood forms such an excellent fuel, and is, therefore, so extensively 
used for fire-w^ood that Babul forests are worked under a short rotation 
usually roundabout 30—10 years, which is long enough to produce the class 
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of material most in demand, such as, in addition to fuel, small timber pieces 
for agricultural implements and the like. The consequence is that the only 
large logs avmlable (and many of these are unsound) are those cut from the 
old trees which are gradually being i-emoved, and whose place will be filled 
by much smaller stuff. The supply of large Babul timber is thus being 
rapidly exhausted, and it is significant of this that, in discussing the uses 
to which the timber may be put, the Divisional Forest Officer, JeiTuck (Sind), 
states that while his Division used to supply timber for the Gun Carriage 
Factory, timber of the necessary dimensions is not now available. Should, 
however, a supply of large Babul timber be required, there would be no 
difficulty in growing it, and selected areas could be set apart for that purpose. 

(d) Outturn and Price. 

It is not possible to give figures of outtuin in any detail, as these are 
generally either not available or unimportant. The table on page 61 contains 
statistics supplied by the officers in charge of the divisions, in w’hich tlie 
most important Babul-bearing areas are situated. These statistics are entered 
as received, and no attempt has been made to convert them to a uniform 
standard of measurement; they are merely intended to indicate roughly the 
quantities of Babul wood available from Government forests at these centres. 
No details are to hand as regards the outturn in Revenue lands, but it may be 
remarked that neither from forest nor from Revenue lands does there appear 
to be any appreciable quantity ot timber available for export. 

(e) Uses of Timber. 

The timber is used chiefly for firewood, and a good deal of it is made 
into charcoal. It is also used for a large variety of agricultural and domestic 
purposes, such as the following :—Posts, rafters, beams, door-frames and 
other parts of houses, bodies of carts and carriages, j’okes, axles, shafts, naves, 
spokes and felloes, solid wheels, boat-building, oars, sugar and oil-presses, 
rice-pounders, ploughs, harrows, clod-crushers, Persian wheels, well-curbs, 
cattle-yokes, tent-pegs, boat-handles, bed-steads, cooperage, packings of 
buffers of railway rolling-stock, carving and turning including carved dies for 
cloth-stamping, etc. The Divisional Forest Officer, Sukkur, states that it 
is used as pit-props in the Khost and coal-mines in Baluchistan. 

As explained above, the timber was formerly used in the Gun Carriage 
Factory, and it has also been tried as a Railway sleeper wood, but in small 
quantities only. The sleepers are reported to have had a life of about ten 
years, if laid in places where they are not liable to attack by white-ants, and 
to have been‘supplied by contractors at the rate of Rs. 2-12-0 each. The 
Port Engineer, Karachi, states that in Karachi Babul sleepers, measuring 
about 10+10+5, “ were laid down for the Port Trust yard railway lines, but 
as they were found to be subject to early destruction by white-ants their use 
was discontinued.^’ 
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IV. MINOR PRODUCTS. 

(a) Leaves. 

The leaves form a useful cattle-fodder and are sometimes farmed out, 
together with the pods, for the purpose. They also yield a dye. 

(b) Pods. 

The pods form an important item of cattle-fodder and the late 
Mr. McKenzie, when he was Divisional Forest Ofliccr of Jerrnck, wrote that, 
in that Division, they were almost solely used for that purpose. He says : 
“the pods arc sold annually as they stand on the trees. . . Cattle eat Babul 
pods in their green state, and, in years of very plentiful pod crops, the seed is 
sometimes stored, to be used as fodder at a later date, when their use is so 
postponed the pods are usually boiled before being given to the cattle.*’ 

In some divisions, the sale of pod.s for fodder forms an important item 
of revenue, but in others, notably in Madras, their collection is allowed free. 
The Divisional Forest Officer, Poona, writes that, in that division, the right 
to collect pods is sold with the condition attached that a proportion of the 
undigested seed is returned for sowing purposes; while the Divisional 
Forest Officer, Tinnevelly, states that though the collection of pods is now 
allowed free, they fetched as much as Rs. 6,800 per annum before the 
privilege was granted. 


Babul pods also form <i tanning and dyeing material, but Mr. McKenzie 
writing from Jerruck staled that “ they yield ail inferior tan, Babul bark is 
preferred for this purpose.” xlccording io Watt’s Commercial Products 
OF India, “ Babul pods impart a beautiful colour to leather, and mainly on 
that account enjoy a certain local reputation as a weak tanning and dyeing 
material, useful in conjunction with other substances. At the Cawnpore 
tanneries, the pods are employed almost exclusively for the purpose of 
removing the line from skins and hides, before the leather is tanned with 
Babul bark or other substances. The dycis of India often use Babul pods to 
obtain certain shades that are admired in calico printing.” 


The following is the result of an analysis of these pods made by the 
Technical College in 1913 :— 


Whole pod. 



Per cent. 

Tanning matter absorbed by hide 


powder 

12-6 

Soluble non-tannin matter 

15-4 

Moisture 

18‘0 

Insoluble 

S4’0 


lOO'O 


Husk only 
Per cent. 

21*0 

25*6 


Since the seeds were said to form 40 per cent, and the bark 60 per cent, 
of the whole pod, it will be seen that according to this analysis, 60 per cent, 
of the bark contains 21 per cent, of tan. 


(c) Gum. 

The gum of Acacia arabica is an important minor product. It is npt 
true gum arabic, which is obtained from Acacia Senegal, but is the .Indian 
gum arabic of the commerce or ‘‘gum ghati.” The gum exudes spontaneously, 
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or is procured by incisions in the bark in the form of small lumps 
varying in form and size. A good tree is stated to yio^d about 3 lb. of gum 
in a year. The gum is extensively used for calico printing and sizing paper, 
for fixing paint and white wash, as a mucilage, and to a limited extent in 
medicine. It is also eaten, and used in preparing sweet-meats. The price 
varies according to quality and colour ; large light coloured tears from Sind 
Babul fetch the highest prices, a fair average being about 4 annas per lb., 
while the fine qualities fetch as much as 8 annas per lb. 

The gum is not, as a rule, collected departmentally. but by contractors 
as in Tinnevelley, and can generally be purchased in large bazaars. In the 
latter case, however, it will very likely be mixed with that of other species, 
for, as the Dictionary of Economic Products states, “ the gum designated 
‘ gum ghati ’ would embrace very possibly a wide range of gums (besides 
those obtained from species of Acacia), and very often it is believed degrees 
of quality must denote the extent of admixture rather than the nature of 
specific variation.’^ 

There is a considerable export trade in Indian gum arable, and the latest 
figures'available, those for the year 1913-14, show that 44,691 cwts. valued 
at £62,483, were exported from India to the United Kingdom and vai’ious 
foreign countries. Practically the whole of the amount came from Bombay. 

(d) Bark. 

Babul bark is used to some extent as a dye and, according to “ Dyes and 
Tans of Bengalby H. McCann, the following is a recipe for dyeing cloth a 
dark brown colour ; — 

“ For dyeing a yard of cloth, a pound of the bark is cut or broken into 
very small chips, and is boiled in about 5 lb. of water until about 3 lbs. of 
water remain. The solution is then allowed to cool. A pice weight of alum 
(about 1/5 oz. ) is then pounded and mixed with the solution. The cloth to 
be dyed is washed in pure water, and the moisture w’ell wrung out of it. It 
is then steeped in the above solution, and is afterwards put to dry in the 
shade. This steeping and drying is repeated two or three times.’’ 

It is, however, chiefly as a tanning agent that the bark of Acacia arabica 
is of value. 

PROPERTIES. 

Although Babul bark is a good tan bark, it is stated that it can only be 
used alone for certain purposes ; such as for the soles of boots, for it is a 
“ harsh ” bark, that is, it produces brittle leather. If, howevei, the bark of 
Cassia aiiriciilata is added to the Babul bark this brittleness is overcome. 


The following figures, from the analysis made by an English firm on raw 
hides sent home, are of interest as showing, in the case of Babul and other 
well-known tan bark trees, the amount of tannin matter absorbed by a hide, 
or, in other words, the percentage of tannin in the bark which can be 
ptilized. 

Trunk bark. Twig bark. 

Per cent. Per cent. 


Acacia arabica 
„ Leucophloea . 
Shorea robusta 
Cassia auriculata 
Terminalia Chebula . 


17'1 

117 

1S6 

S‘8 

8'2 

9'0 

187 


30'Q 
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METHOD OF TANNING. 

Mr. Pethe, Extra-Assistant Conservator of Forests, Bombay, gives an 
interesting accoiim of the method of tanning adopted in Poona, of which the 
following is the substance :— 

The bark of the best or “ Godi,” variety of Babul only is used for 
tanning, and this bark is removed born the tiees as soon as possible after 
felling, and before it has had time to dry up. The only instrument used for 
removing the hark is a wooden mallet which loosens it until it is easily 
stripped from the tree. 

After removal the bark is allowed to dry, and is then beaten up into 
small pieces by the same mallet, it cannot be kept in this state for more than 
a year ; for if kept longer than this, it begins to lose its tanning colour. 
The prepared bark is then mixed with myrabolans, which have also been 
broken up into small pieces, in the proportion of 160 lb. of Babul bark 
to too lb. of myrabolans. The object of this mixture is stated to be to 
ensure a good colour, since if Babul bark alone is employed the resulting 
colour is deep yellow instead of brown. 

A sufficient quantity of water (exact proportion not slated) i:> added to 
the mixture and into this preparation the skin to be tanned, which has already 
been soaked in lime for about 15 days, is dipped. It remains immeised for 
three or four days, and is then taken oiii and sewn into a sort of bag with 
aloe fibres. It is then filled with the same preparation and hung up for four 
or five days by the end of which time the tanning process is complete. 

QUALITY OF BARK. 

Mr, Pethe states that bark from the branches, trunks and roots are all 
valued for tanning, but bark from the branches is the best. This does not 
agree with the analysis given above, in which trunk bark is shown to contain 
the largest percentage of tannin. 

Probably Mr. Pethe had in mind large trees with very thick tiunkbark, 
for it is generally agreed that young trees yield the best bark for tanning 
purposes. 

The late Mr. C. S. McKenzie writing from Sind says : “ although the 
quantity of tannin in the bark increases with the size and age of the tree, old 
bark yields a darker coloured tannin, and for this reason the barks of the 
younger trees and branches is prefen-ed.’’ Mr. Pethe says: “young trees 
of S to 10 years old give the best bark for tanning.’’' 

In contrast with these statements, the author of an article entitled 
“Tannin Materials” in Volume XXL of the Textile Journal writes: 
'* the larger the tree, the greater the tannin contents of the bark become, 
and it also becomes a little darker in colour, and consequently in some 
districts, where Babul is very plentiful, the local tanners only use the bark 
of the larger branches, as they get a better coloured leather from this 
than the trunk bark/’ 
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Both I^Iessrs. Gamble and the authoi- of the Dictionary of Economic 
Product^, however, agree that eight to ten j'ears would probably be the most 
prolitable rotation under which to grow Babul foi tanning purposes ; and 
Messrs. Cooper Allen and Company of Cawnpore, who probably have more 
experience in the matter than any other firm, stale in a note on Babul 
planting drawn up by them, that “ the best age tor a tree from which bark 
is to be taken is ten years.’’ Their opinion may be accepted as final. 

OUTTURN AND PRICE, 

Tliat there is a large demand for Babul bark in India is evidenced by the 
fact that the Cawnpore tanneries alone are stated to consume 500,000 maunds 
annually, and, since the local supply is declining, the establishment of plant¬ 
ations within an economic radius of Cawnpore has been mooted. 

It is also stated that in Hyderabad and Kotri, which are the chief centres 
of the bark trade in Sind, some 115,000 maunds of Babul bark are sold 
annually for tanning purposes and also for making country liquor. 

It is exceedingly difficult to obtain any reliable figures regarding outturn 
and price ; for Babul trees are, as a rule, sold standing to contractors, and the 
bark trade is therefore not in the hands of the Department. The Chief 
Conservator of Forests of the Central Provinces in 1913, however, gave it as 
his opinion that an*angements could be made to sell the bark separately, if 
necessary. 

The price will obviously depend largely on the local labour supply and 
the distances from the Railway. Although no general ligurcs can be quoted, 
the following statistics may be of interest:— 


Forest Division 

Amount of 
bark available 
annually (in 
maund d. 

Cost of 
extraction to 
rail per maund. 

Ccntrnl Provinces, 

Amraoti 

Akola 

Biildana 

204 

1,400 

Rs. A.P. 

O’14-0 

r 2’0 
ri 2 ’o 

Sind, 



JeiTTick 

15,000 

012’0 

Sukkur 

300 

O’ O’O 

Hyderabad 

7,000 to 8,000 

0’ 4’0 



to 



0’ 7 0 


From an experiment carried out in the Bcrar Circle of the Central 
Province it was estimated that the cost of collection alone, without carriage 
to rail, or railw’ay freight, would be Re. 0-10-6 per mauud in the Amraoti 
Division, and Re. 0-13-8 per maund in the Akola Division. 

In his “ Forest Economic Products of India ” published in 1912, 
Mr. Pearson stales : “ The prices vary in different localities from 10 annas 

to Rs. 1-4-0 per maund of 82 lb. In Cawnpore the ruling prices at present 
are from 13 to 14 annas per maund. Watt states that the bark fetches from 
8 annas to Rs. 2-4‘0 per 100 lb.” No statistics collected since the publi¬ 
cation of the above materially alter the statement quoted. 

(e) Lac. 

In conclusion, it may be stated that the Babul tree forms an excellent 
host tree for the lac insect, and the Sind Babul forests, particularly those of 
the Hyderabad Division, constitute one of the chief lac-producing areas of 
India.— Indian Trade Journal, Nov. 16, 1917. 
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THE EFFECT OF WEEDS UPON 
CEREAL CROPS. 

WINIFRED E. BRENCHLEY. 

The practical results of the competition of weeds and crops are well 
known, but the exact cause of this competition is less obvious. It is common 
knowledjie that the weeds utilise food and water from the soil and, above 
ground, tend to rob the crop of much of the sunlight essential to full 
development. Apart from this, however, it has often been questioned 
whether the weeds maj’ not excrete from their roots some poisonous 
substance which actually inhibits the growth of the crops, but the whole 
matter is very undecided. 

The present paper gives the results of pot and water-culture experiments 
carried out at Rothainsted over a period ot 4 years with crops and weeds 
grown in association. The following combinations were tested, the conditions 
being varied as far as possible to imitate natural conditions except that the 
pots were protected from birds. 

The pots with wheat or weed alone received twice as much seed as 
was sown in the mixed pots ; i.e. two parts of wheat or weed when alone 
and one part wheat + one part weed when mixed. 

I. Pot Experiments. Papaver Rhoeas-t Papaver Rhoms^ Papaver Rhocas 
Wheat, Wheal + 1X7/^^/, 117/^^/ 4- A lopecurus ngreslis, AJofet u / us nf^rcslis 

f Alopecnrus ai^reshs,Brassica alba +Brassica alba, Brassica ijlba+Wheat, 
Wheat + Sper^nJa arveusn, Spergnla arvcnsis + Spcrfiula arveusts, 

II. Water culture Experiments. + Spcr^ula atvensis, Wheat 

+ A lopecurm ngrestis. 

The conditions and results of the various experiments are set out in 
detail, the total dry weights of the lesulting crops of cereal and weed being 
given in each case. The conclusions are as follows ; 

There is no evidence, and indeed no indication, that any direct toxic 
action comes into play, 

It is evident that the mere competition of plant with plant, irrespective 
of species, has much to do wuth development and that the time and duration 
of competitive check are the chief factors involved. Purely vegetative 
competition is more potent than is generally realised. In the experiment all 
the crop plants were at least 4 or 5 inches apart, and the effects of over¬ 
crowding were most obvious. In a field where weeds are at all prevalent, 
the plants ai-e still more closely placed, and the struggle must be still keener. 
Even when the weeds are suppressed by cultivating and hoeing, the roots 
remain in the soil to a large extent, and those of the perennials at least 
continue functioning in a normal way, though to a less degree ; nevertheless, 
such suppression of weeds is all to the advantage of the crop, owing to the 
removal of the aerial competition. 

The vital factor in competition is the mere presence of other plants, be 
they what they may, and, up to a certain limit, two plants cannot make such 
good individual growth in a given restricted area as can one plant. 

In those cases where the same soil was allowed to serve for experiments 
in successive years a comparison of the dry weights, pot for pot, did not 
show any evidence that the crop obtained from any individual pot in the 
fiist year in any way affected that obtained in the year following. This is a 
further proof of the absence of toxic effects from the roots. If toxins had 
been present a pot which carried a relatively small crop in 1915 might have 
been expected to carry a relatively large one in 1916 and vice-versa, as the 
large crop would have left a larger supply of toxin in the soil. As no such 
correlation was proved it seems evident that no toxin capable of remaining 
unchanged from one season to the other was present in the soils,— Bui-l, 
INTERNAT. InST. OF AgRIC., YeaR VIII No. 7. JULY 1917. 
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MARKET RATES FOR TROPICAL PRODUCTS. 

{From & Peat\ Latest Monthly 


QUALITY. 


QU^LITY 


ALOES, Soccotrine cwt Fair to fine 
Zanzibai Hepatic , Common to good 
ARROWROOT ^NaUl) lb Fair to fine 
BEES WAX cwt 

Zanzibar Yellow „ Slightly droi>i>y to good 
East Indian bleached „ Fair to good 
,, unbleached Dark to good genuine 

Madagascar , Dai k to good palish 

CAMPHOR. Japan Ib Refined 

China cwt Fair ivenge quality 

CARD AMOMS, Tuticorm Good to fine bold 
per ib Middling lean 

Malabar, Tellicherry „ Good to fine bold 
Caluut „ Browmsh 
Mangalore „ Med Bipwn to good bol 
Ceylon, Mysore „ Small fair to fine plump 
Malabar „ Fair to good 
Seeds E 1 & Ceylon „ Fair to good 
Ceylon 'Long Wild" „ Shelly to good 
CHILLIES, Zanzibar cwt I Dull to fine bright 
Japan „ Fair bright small 
CINCHONA BARK.-lb'Crown. Renewed 
Ceylon Org Stem 

Red Org Stem 

Renewed 
Root 

CINNAMON. Ceylon Ists Fair to stout quill 
per lb 2nds „ „ 

3ds .. 

4lhs « 

Chips, Fair to fine bold 

CLOVES, Penang lb Dull to fine bright pld 
Amboyna „ Dull to fine 

Zanzibar „ Fair and fine bright 

Madagascar , Fair 

Stems » Fair 


NUTMEGS.- lb 

Sin<japore & Penang „ 64’s to 57 s 


CLOVES, Penang lb Dull to fine bngl 

Amboyna „ Dull to fine 

Zanzibar „ Fair and fine bm 

Madagascar , Fair 

Stems Fair 

COFFEE 

Ceylon Plantation cwt Medium to bold 


id £9 10 a £9 15/ 

£11 I26i£12 
e £<1 a £9 10 

£9 5 siOlS' 

Nominal 
3 6 a 6 nom 
2 a 29 „ 

31 n 4/ ,. 

19a26 
bold 26a53 
mp 2 a 5/ 

17aI8 
2 n23 

1 a 1 6 nom 

75 a 85 
60 a 70 
1 3{da7d 
im 2d a 6d 
im lida4id 
d 3da5ld 
UdaJd 
26 
2(3 

2 

lid 

lOMal 
.d 3/6 a 4 

2 a26 
I9 a I 10 
19all0 
7'd 


Libmian „ Fait to bold 

COCOA,CeyloQ Plant „ Sptcial Marks 
Red to good 

Native Estate „ Ordinal v to red 
Java _ *, Sinill to good red 

COLOMBO ROOT , Middling to good 
CROTON SEEDS,silted« Dull to fair 
CUBEBS Ord stalky to good 

FIBRE, Kitul lb, 000 good long 

00 „ medium 

No 1 fair 

Palmvrah ton Common to fair 

Medium to good med 
Good to fine 

GINGER, Bengal, rough cwt Fair 

Calicut, Qt A „ Medium to fine bold 
B & C „ Small and medium 
Cochin, Rough „ Common to fine bold 


COLOMBO ROOT 
CROTON SEEDS,silted, 
CUBEBS 

FIBRE, Kitul 11 


Japan 

GUM Ammomacum 
Ammi, Zanzibar 


Madagascar 


Small and D’s 
Unsplit 


87 a 90 
60 a 88 
50 a 76 
70 a 96 
100 a 120 
70 a 75 
£l6/a£I8 
lOdalld 
Sid 
7d 

£30 a £35 n 
£40/a £45 
£50'a £60 
626 

100 a no 

90/ a 100 
67 6 a 72/6 
676 

50 a526 


NUX VOMICA. Cochin 
pet cwt Bengal 

Madras 

DII OF ANISEED lb 

CASSIA 

LEMONGRASS or. 

NUFMEG 

CINNAMON (Ceylon) 

CITRONELLL,, lb 

OLIBANUM, drop cwt 

picktngi „ 
siftings „ 

ORCHELUWEED cwt 
Ceylon „ 

Madagascar „ 

Zanzibar 

PEPPER-(Black) lb 

Alleppy & Tellicherry 
Ceylon „ „ 

Singapore 

Acheen & W, C Penang 
(White) Singapore „ 

Siam „ 

Pensng „ 

Muntok 

RHUBARB. S>nzi 

Canton , 

High Dried,, 

RUBBER. INDIA Ib ] 
Cej Ion, Straits, „ 

Malay Stiaits, etc „ I 

Assam „ 

Rangoon „ 

Borneo „ 

Jm 

Penang , 

Mozambique , 

Nyas aland 
Madagascar 


Ordinal y to good 


Fair meichantable 
According anal> .is 
Good (Itsout & colour 
Dingy to white 
Ordinary to fair sweet 
Bright & pood fl ivour 

Good to fine white 
Middling to fair 
I ow to good p lie 
Slightly foul to fine 


42/6 a 45 
35/a 40 
376a426 
43 

6 a63 
5d 

Udalld 

6da2s 

2)4 

130 also 

100/ a 120 
226a40 
35/8 45 


Arabic, £. I &Aden , 

Twkey sot* _ 

Gbatti „ Sorts to fine pale 30 a SO 

Kurrachee h Reddish to good pole 35/ a 50/ m 

Madras „ Dark to fine pale 30 a 45/ m 

Assafeetida ., Clean fir to gd almonds £15 a £20 

„ 59 “’»tony to good block £4 a £10 

INDIGO, El Bengal Ib, Shipping mid to gd videt 10/a 13/ 

„ CNH^ing mid to gd. 9/ a! 0/ 

H Ordinary to middling 8/6 a 9/6 

M Mid« to fine Kurpah 7i a 91 

H l^toordinary 5/a69 

1 Mid. to fine Madras 2'6a4)6 

KAPOK-Ceyloa lo. Ordmair togoM 1/ a 14 


Ord blocky to iur dean 175 a 200 nom. 
Pale and amber, str arts £ 1410/a £ 1610/ 
„ H littleredill a£12 
Bean and Pea size ditto 70 a £11 
Fair to good red sorts £810/a£!0]0/ 
Med. and bold glassy sorts £510 a £7 5 
Fair to good pabsh £4 a £8 
M n ifed £4 a £7 
Ordinary to good pale 55/ a 75/ 


85/a 87 6 
30 a SO 
35/ a 50/ nom. 
30 a 45/nom. 


New Guinea „ 

SAGO, PEARL, large-cwt 
medium 

Flour 

SEEDLAC cwt 

SENNA, linnevelly lb 

SHELLS, M of PEARL- 
Egyptian cwt 
Bombay „ 

& : 
Banda „ 
Green Snail „ 

TAMARINDS, Calcutta... 

ig^SisESHEa^ 

Zanzibar & Bombay lb, 


Fair 13alr 

Fair to line bold heavy j (2 a 1 4 

Fill /2, 

Dull to fine 

Fair lo fine /o 

Fair l/8i 

Fair ifont 

Fair 18! 

Ordinary to pood }/j 

Ordmiiy logood 

Fan lo hue llat 1 7 a I 9 

I btandaid smoked sheet 24' 

Standard Crep* 2 5 

I Strap lair to fine 1 8 

Fail 11 to Old red No I |l/4 

« *, „ |l/<> 

Common lo good I 6 

Good to fine red i 8a 110 

Low white to prime led 1 0 a I 9 

Sau tage. (an to pnud 1/642 

F ill to fine b.ill 1 6 a 2 

Fr to line pinky & white 1 4 »1 7 

Maiungi&.bIkcoaUd 1 

Niwei s, low to pood 9d a 1 1C 

Ordinary to fine ball ) b a 2 


Good pinky to white 
Ordinary to pd soluble 
Good to fine bold gieen 
Fair greenish 
Common specky & smalf 

Small to bold 

Chicken to bold 

Stirts " 

Small to large 

Mid to fine ol'k not stony 

Inferior to good 


50 a 65 
50/a 65 
50 a65 
40 a 77b 
225/ a 250/ nom 
lOdatid 
6jda9d 
ijdaSid 

40 a £5 10 nom 
55 a 45 15 ,, 
i6l5/a£IO lli 
£6 a £10 nom 
40/ a 45 
50 a 75 
45/a 50 
25 a 35 


KAPOK-Ceyloa Ib. Ordmaiy togoS^ 

KINO lb Fairto&ebnght 

MYRRH, Aden sorts cwt. Middling to good 

Somali „ M M 

MACE, Bombay fiePenaej 

per Ih. Pale reddish to fine 
Ordinary to fair 

feu, mS 


2'6a4,6 
l/aM 
6da)/5 
170/a 200/ 
140/8 1«0/ 


Small to bold 
Pickings 
Smidi to bold 

Fair 

Finger fair to fine bold 
Bulbs M [bright 
Finger fair 


Fox^ reddish sta ^ ^ 
Lean and inferior 


Ceylon 

_Mauntms & Seychelles 

TURMERIC, 

Do * ; 
Cochin „ 

VANILLA.^ Ib. 
Mauritius .m) Ists. 
Madagascar ... > 2nds 
^ycbelles . j Srds 


(wax Japan, aquarei. cwt. Good white hard 92/6 
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EXTENSION OF THE AGRICULTURAL 
SERVICES. 

Within the past month proposals for the co-ordination and 
extension of the agricultural services within the Colony hav^e 
been placed before the Legislatiue in the form of a Sessional 
Paper, These have also been referred for consideration and 
discussion by those bodies and associations connected with 
agriculture. 

In all countries there is felt the need of scientific assistance 
towards agriculture, and provision is being made to meet these 
requirements. In Ceylon, opinions have been expressed in 
many quarters that greater assistance should be given to agri¬ 
cultural investigation and education and therefore comprehensive 
proposals have been submitted to the country in outline. 

It is expected that these proposals may require seme 
modifications—especially in details, and therefore the opinions 
of agriculturists and others interested in the economic develop¬ 
ment of the country are being sought with the object of flaming 
a general policy. The proposals which have been prepared 
provide for an adequate central research establishment and divi¬ 
sional organizations for the investigation of local problems and 
for the translation of the results of research into the terms of the 
cultivator. 

Provision for dealing with the question of pests and diseases 
is made and the establishment of provincial agricultural schools 
advocated, whilst it is suggested that agricultural cf&cers and 
assistants should undertake duties in connection with the 
establishment, supervision and inspection of co-operative credit 
societies throughout the colony. 
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During the recent work in connection with the encourage¬ 
ment of the greater cultivation of food stuffs, vegetables and 
curry stuffs in the colony, it has been forcibly emphasized that 
divisional agricultural officers are essential if any considerable 
agricultural development is to be looked for. Districts have 
come to realize the assistance they can obtain from officers 
trained in the sciences of agriculture and requests for the 
services of such officers have been made. 

Such trained men are at present unavailable and it is urged 
that steps should be taken for training these technical officers so 
that it may be possible to meet the demands not only of the 
present but also of the future. That this demand will increase 
in the future there is little doubt and there is little prospect of 
being able to meet it unless a general policy is outlined which 
meets with the approval and requirements of the country. 

The proposals now under consideration have been framed 
with this object, for it is felt that a liberal policy by the State 
towards agricultural investigation and research is essential in 
a country whose interests are mainly agricultural. Investigations 
into old established industries are not only necessary but there 
are possible new industries that require to be thoroughly studied. 
The problems of agriculture arc many and varied and no person 
doubts the advantage of careful and thorough scientific enquiry 
and investigation. 

It is not expected for a moment that the proposals for a 
co-ordinated agricultural service can be brought into force in a 
day. It will be necessary to recruit some officers from abroad 
ancl to train others locally. This will take time, and therefore 
the scheme which has been outlined can only be brought into 
force as trained officers become available. 

The demands of agricultural and economic investigation 
and research are so varied that the value of these investigations 
must depend to a great extent upon the training of the officers 
to whom they are entrusted. 

A progressive policy towards agriculture in the Colony is 
desirable, and the co-operation of agriculturists towards framing 
this policy is being invited. Much has been done in Ceylon in 
the past in agricultural and botanical research but the threshold 
has barely been passed. The demands of the future will un¬ 
doubtedly be greater and steps should be taken to meet these 
demands. 
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FOOD & FEEDING STUFFS. 


FODDER CROPS IN BOMBAY. 

“ It is beginning to be recognised/’ says Dr. H. H. Maxn, “ that if an 
animal is expected to do more than live, that is to say, if it is expected to 
work or to produce milk, better food than can be picked up during a large 
part of the year by wandering over the bare fields and stony hills of the 
Deccan and corresponding places in Western India or than can be furnished 
by rice straw or a limited amount of Jowar kadbi [Sorghum fodder] must be 
provided. An interest in the growth of purely fodder crops is therefore 
rising.^' 

It must be remembered that with the excellent organization in India 
against famine there is no likely chance of large numbers of people actually 
dying of starvation as they did about 40 or 50 years ago. The danger to be 
now combated in long periods of drought is the loss of agricultural cattle 
through starvation. This has been the immediate stimulus for the growing 
of crops for fodder purposes. The demand for fodder in large cities and 
military cantonments has also helped to give this subject a new aspect and 
Dr. Mann’s bulletin on “ Fodder Crops of Western India ” is very’timely in 
its appearance. 

The situation here in Ceylon is similar only that there is not even a small 
fraction of the interest evinced in the subject by our paddy cultivators as is 
noticeable in Western India. 

It has been more than once pointed out in Ceylon that the degeneration 
of our cattle is responsible in a large manner for the degeneration of our 
agriculture to which cattle form the chief source of power. It is not by 
complaining against the wirefencing of our grazing grounds that matters can 
be remedied. The evils of the open or common field system are so great 
that many countries have had to legislate against it. It is only by such en¬ 
closures that it was found possible to shake the people out of the deep rut of 
custom and make room for more progressive methods. 

The future of Ceylon agriculture lies with the peasant farmers who will 
recognise that fodder crops should form a necessaty' part of crop rotation on 
their lands. 

When this is realised and when it is recognised that bullocks or cows 
should be properly fed to maintain their efficiency to the proper standard 
then might it be said that we have taken a definite step in advancing 
Ceylon agriculture to a point where we can compare ourselves with Indian 
agriculturists. 

Dr. Mann’s bulletin has much in it that is of interest. It is “ a compila¬ 
tion of what has at present been found out as to be the most suitable fodder 
crops in Western India, the parts where each of them are likely to be useful, 
the methods of growing them which have given the best results, the yield 
which has been obtained, and the value of fodder produced.’' An examina¬ 
tion of some 140 pages which comprise the bulletin show how thoroughly 
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the subject has been worked out, the foot-notes and references indicate 
an extensi'/e search of all farm reports, journals and bulletins not merely 
confined to Western India nor India alone. 

Before describing the crops, the fcatuics of a good fodder crop aic cen- 
siclered, then the crops themselves are considered. These arc divided accoid- 
ing as they fall into the two large natural orders C^'aimnaace and Lcgmni- 
nosece, 

Andropogon sorghum and its varieties “ probably stand first in being 
capable under a great vaiiety of conditions of piodncing a\eiy large quantity 
of palatable fodder in a minimum of time and under f lirly dry conditions.'^ 
The varieties of sorghum suitable for fodder are those that “ produce thin 
stalks and numerous side leaves, have generally either small heads of giain or 
the heads of grain have the form of a graceful much blanched panicle. The 
best grain varieties, on the other hand, have thick woody stalks which sup¬ 
port large heads of grain with usually a curved peduncle so that the grain 
head droops as the grain ripens." 

In the more generally moist conditions in the South of the Bombay Presi¬ 
dency which approximate closest to our conditions “ Fulgar yellow” i? de¬ 
scribed as the best variety. This grows slowly and gives about four to five 
tons of dry fodder on good well-tilled and well-manuicd land. In the Kon- 
kan coastal strip with a rainfall of about 100" two American sorghums 
“ Amber” and “ Collier” flourish as a rains crop wlien planted on sloping 
hill sides* 

Where the sorghums are grown for fodder purposes the seed sliuuld be 
sown very thickly as much as 50 lb. per acre, with a four-coultered drill with 
nine inches between the drills. 

The sowing of mi.xliircs as sorghum and cowpeas or sorghum and DoUchos 
(on light soils) is advocated as the resulting fccldcr is much nioie 
valuable. Sorghums should uot be giown continuously cn the i?ame laud. 
They should be rotated with cowpeas or DoUchos laMab, Mustard forms a 
good rotation in the Central Provinces. 

With regard to the poisonous character of young sorghum plants,—a 
fact which will always place this crop at a disadvantage—D r. Mann advises 
that regular growth should be aimed at and that in any case the fodder 
should not be used till after flowering. The ratoon crop is much relished by 
cattle but when young is much more poisonous than the original crop. 

As to the utilisation of the fodder, the usual way is to cut the crop as 
required and feed green to stock. It is of great importance that the mateiial 
should be fed in pieces not more than l/3rd of an inch long or else there is 
great wastage. 

Maize stands second to jowar as a producer of fodder. Notes on this 
crop have already been extracted and have appeared in a previous issue of this 
journal. [SeeT. A. Vol. xlix., No. 6, pp. 369-376 .—Ed ] 

Of the millets and small dry grains the opinion is that they “ have no 
great utility as fodder crops, and though they wn'll always be grown in light 
soils, yet they are not likely to attain a very important position in Western 
India.^' 

Of other grass fodder crops, tcosinte because it needs rich soils will not 
enjoy much popularity. Johnson grass [Androj^ogon halcpmsis) is poisonous 
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in its early stages like sorghums and does not have many advnntages over 
other plants. Paspaliun dHafatum very valuable grass hut in noway 

speciallv suited for resisting drought.’” Mauritius Water is good for 

d imp, low-lying and water-logged places. Oi Rhodes grass [Chloris gayana) 
“experiments made at Bangalore indicate that it has quite probably a large 
field in Western India.This grass is deserving of trial here in Ce\lcn. 

Amongst leguminous fodder crops, Lucerne holds a unique place. The 
crop is not able to stand the heavy monsoon rains. In the Konkan it is re¬ 
commended that it be sown atter harvesting the rice crop in October or 
November. The crop w’ill then gi\e four or five cuttings before the setting 
in of the monsoon rains for the next rice crop. Berseem has a good future 
in Sindh and the Puniab. “ Elsewhere, its value is still a matter for 
experiment.” - 

Of the pulses Cowpea {Vigtia cafjong) and Doluhcs lab^lab appear to 
nave a very consideiable future as legimiinpus fodder crops. Cowpea is 
spoken of very highly as of “ exceeding high feeding value, easy to grow, and 
wdiich stands ahead of all other known annual leguminous fodders for grow¬ 
ing in the hot weather under irrigation or in the rainy season.” Cuttings 
should take place when the pods are well formed but are still green, the pro- 
teids increase till this stage. The plants will spreut again and gi\e a rmall 
second fodder crop. The yield when grown in the rains is about 10,000 lb. 
per acre. 

Dolichos laMab grows on a stiffer soil than that on which Cowpea 
thrives. The seed is difficult of geimination, it should be lubbcd icnghly 
and thoroughly with wet sand before sowing. The crop is cut when the 
beans are formed, i.e., 2ito 3 months after sewing. The fcclder is equal if 
not superior to cowpea. 

H. L. VAN B. 


GUINEA GRASS. 

HAROLD H. MANN D.Sc., 

Principal^ Poona Agricultural College. 

A very special place among fodder grass crops must be given in Western 
India to guinea grass. This has proved itself of extreme value as supplying 
a good succulent nutritious fodder throughout the year, and its use is 
spreading rapidly. The peculiar advantage of this grass is that it grows 
well under shade, and especially so under mango trees, while a small daily 
supply of good green feed can be obtained without any cost by planting it 
on the sides of permanent water channels’*. 

Guinea grass {Pauicum maximum or Panicum jumcntorimi) is a native of 
tropical Africa, but its cultivation has been recommended in India since 
1793, The general character of the pfant is well described by Mollison as 
follows:—“This perennial grass grows in tufts or liussccks many stems 
springing from one root. The roots are fibrous, and form a network in the 
soil near the surface. In countries of moderately temperate climate such 
as that of the plains of Northern India, the grass remains more or less 


Lrsjflot No. 22 of 1909 of the Bombay Agricuitu.al Dcpaitxneiit, 
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dormant in the cold weather, but flushes up again with warmth and moisture 
afterwards. In the hotter part of India the grass remains green throughout 
the year under irrigation. It may even exist without irrigation in the fair 
season. Such plants as survive spring up into vigorous growth when the 
rains come. In the monsoon and sometimes at other seasons the grass 
flowers and produces seed freely in India. When in full flower, the stalks 
are five to eight feet high, and the graceful branching panicles give the crop 
a very handsome appearance. During the greater part of the year, leaves 
are produced rather than flower stalks. The best results are obtained with 
copious irrigation throughout the year and with heavy applications of manure. 
In the warmer parts of India guinea grass grows best in the monsoon and 
the early part of the cold weather. It has no dead season, but gives a 
decidedly poorer outturn in the fair season than in the monsoon.” 

CLIMATE REQUIRED BY GUINEA GRASS. 

The conditions under which guinea grass grows successfully seem 
exceedingly varied. It has been recommended and grown in almost every 
part of India. Outside of India it has been found valuable in nearly every 
tropical country, whether wet or dry. In the Philippine Islands it has given 
extraordinary yields'* ; in the wetter regions of the United States it has been 
successfult and also in the drier regions of Texas.! It seems as if it will go 
on growing as long as the temperature is sufficiently high, and sufficient 
moisture is provided. As Mollison remarks (vide suprd) in the more 
temperate pai ts of India it ceases to yield in the cold weather, though the 
tenipeiature never goes below 40^ to 45’^F. Even at Surat, with a minimum 
temperature five degrees higher, its cultivation was abandoned in 1906-7 as 
the yield outside the monsoon season was very small, and a better fodder 
return was thought to be obtained by growing jcmar in the inonsoon.§ 
Though the abandonment there seems hardly justified, it illustrates how the 
yield of the plant drops when the temperature falls, in spite of irrigation. 

All over Western India irrigation is required if the crop is to be grown 
economically and commercially. If not irrigated, it does not possess sufficient 
advantage for its cultivation to be recommended. In the United Provinces 
it has been stated not to require much water on account of its deep rooting 
habit 1. Our experience in Western India is, however, that it can hardly 
have too much. 

At present its cultivation in Bombay is steadily growing. The demand 
on Poona for root stocks as seed is continuous, and considerable, and though 
its area is not separately measured or recorded, yet it is grown in every 
part of the Bombay Presidency, including Sind, except in the Konkan. Even 
in the Konkan it has been recently introduced and grows luxuriantly,1 
though sufficient evidence has not been accumulated for us to know how it 
will stand continuous growth there. 


tons of green fodder per acre in four cuttings. Jacobson—Philippinb Agricul¬ 
tural Review, Vol. VII (1914), 

t Scott— Florida Agricultural Experiment Station Report, 1912, 
t Hastinos.— U.S. Bureau of Plant Industry, Circular No, 106 (1913), 

§ Sural Agricultural Station Report, 1906*07. 
i United Provinces Agricultural Department—Bulletin No, 6 (1897), 
i[ Ratnagiri Agricultural Station Report, 1913-14. 
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Guinea glass will grow in almost any ‘^oil, providocl it is not water 
logged. It does best perhaps on medium loam which can be irrigated to 
advantage, or on light deep sandy soil.' It ma\ even be grown with advan¬ 
tage on land treated with town sweepings or even with nightsoil, if only it is 
kept free from weeds and the top surface kept soft.l* * * § 

CULTIVATION, PLANTING AND TREATMENT.! 

The soil should be friable down to a considerable depth, and this condi¬ 
tion can be obtained by two ploughings, three or four harrowings and clod 
crushing if necessary. Thirty cart-loads of faini yard manure should be 
worked into the soil during the tillage.? 

The grass is propagated by seed or by division of the tussocks. The 
latter method is almost invariably used, and live or six root bearing stems 
should be planted in one place. The group of sets should be eighteen to 
twenty-four inches apart in each direction and the lines should be laid 
straight both lengthwise and across, so that interculturing may be done 
easily. This planting should be done on flat ground in the rains. June and 
July are the best months in Western India, wherever the monsoon rains 
occur. If the planting takes place at any other season, the field should be 
flooded with irrigation water immediately after planting. In the monsoon 
the sets can be planted during rain on light land, and soon after rain on 
heavier soil. When the plants have taken root, they should be ridged up 
(they remaining on the ridges) so that irrigation water may flow among the 
furrows. 

If guinea grass is grown from seed, the seed should be thinly broad¬ 
casted in a well prepared seed bed. When the seedlings are well grown 
and have each produced three or four shoots, they should be transplanted 
into rows in tlie manner already described (Mollison). 

After a plantation has been established, “ guinea grass can hardly get 
too much water or manure,” 1 The richer the land the more succulent and 
tender will the fodder be.H Each year at least fifteen cartloads (12,000 
pounds) of farm 3 'ard manure per acre should be applied before the rains,$ 
or well rotted manure should be given in dressings of at least five tons per 
acre every fourth time the grass is cut. Few experiments in other forms of 
manure except with farmyard manure seems to have been made, but it has 
been found that guinea grass responds very quickly to well selected artificial 
manures, even more than to organic manures like oilcake or dried blood. 
In an experiment in Florida, it was found that guinea grass manured with 
a mixture of nitrate of soda, superhosphate and potash manure gave a yield 
of 3,370 pounds of cured dry hay per acre, while a similar plot manured 
with dried blood only gave 2,341 pounds similarly cured.^ 

*MoLUSON,— hoc . Cl/., 

t Meagher and WiLLiAMS.—Farra Manual. 

X We owe practically all the details of cultivation to Moluson. No better methods 
have been evolved since his time. 

§ Mollison.—L oc. cit 
S Mollison.— loc. cit 
T Meagher and Williams.—L oc. cit 

I Leaflet No. 22 of 1909 of the Bombay Agricultural Department 
^ Florida Agricultural Experiment Station Report, 1911. 
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If guinea grass be grown under sewage or sewage efQucnt very high 
and sometimes extraordinary yields may be obtained. At Poona, with 
septic tank effluent in 1899-1900, 56,308 pounds of green fodder per acre 
were grown. At Karachi, under raw sewage, eight cuttings have been 
secured per annum with 25,000 to 30,000 pounds of green fodder per cutting, 
or over 200,000 pounds per annum. 

On the other hand without manure its yield rapidly declines. In Surat 
it has been stated that only when guinea grass obtained much manure it 
give good yields; when put in fields without manure it only gave half yieldst, 
and less than is given by a single rains crop of jowar fodder. The necessity 
of continuous and heavy manuring could not be better illustrated. 

If the rainfall be normal, the crop will not require in the monsoon over 
the greater part of Western India, except in Sind, But as soon as the rains 
are over, it should be irrigated every ten or twelve days throughout the year. 

Guinea grass is very apt to become over-run with weeds, and hence 
fairly frequent w’eeding is necessary. In ordinary practice here, this has 
usually been done by running a country plough or a countiy bullock hoe 
between the rows in both directions, and completing the opeiation by hand 
weeding where the bullock implement cannot reach. The country bullock 
hoe can probably hardly be improved for this purpose, 

Though the grass is peiennial the plantation is not and, if not dug up 
and replanted frequently its yield will rapidly decline, and it is usually 
necessary to re-establish it after three years. The same land can usually 
be used again, but the tussocks of grass become over-grown and form big 
stumps with many dead shoots in them. The roots become thickly matted 
together, and digging out is essential. The way this replanting should be 
carried out is as follows. New sets should in the first instance be chopped 
off the old tussocks and planted in the furrows at the required dislarxe apart, 
and when these arc established the old tussocks should be removed. "J'liis 
makes it possible for the new plants to be almost in full vigour before the 
old ones are taken away. 

One method of planting, which has been already referred to, is that 
along the sides of iirigation channels. Here the guinea grass serves a very 
useful and profitable purpose. It is the usual custom to leave the sides of 
iiTigation channels to the care of nature. Abuiidancc of weeds and grasses 
grow along them, and sometimes even spread into the channels and partially 
block them. Moreover many weed seeds are scattered on the irrigated land 
adjoining. If, however, guinea glass sets are planted in this position, the 
sets being placed twenty-four inches apart, the grass grows very well indeed 
and smothers the weeds, besides protecting the sides of the channel from 
erosion, It also produces a considerable amount of good fodder from an 

* KKuK/R.—HulIetin No. 34 (1909) Bombay Agn'culiural Department. 

t Surat Agricultural Experiment Station Kepoit, 1906-07. 
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area usually almost entirely wasted. The amount of profit thus obtained is 
indicated by experience on the Agricultural College Farm, Poona, in 1913-14, 
where from 2,596 feet of water channels, with guinea grass on both sides, 
9,272 pounds of green guinea grass fodder were produced, which at 150 pounds 
per rupee was worth Rs. 62.'' This is obtained without any special expen¬ 
diture and the fodder is available in some quantity throughout the year. 

The crop has so far, in Western India, been free from disease, and the 
remark of Moluson to this effect can be confirmed aftei fourteen years' 
further experience. Smut occasionally attacks the ears, but when the plant 
is grown for fodder this is not a matter of importance. 

REAPING THE CROP. 

The first cutting of guinea grass can be obtained in three months after 
planting the sets. When first cut it should be three or four feet high as, if 
it is allowed to grow more than this, it becomes very coarse. This is also 
the c?se when the flower stalks are allowed to form. The leaves and stalks 
under these conditions become very fibrous and are not liked either by 
cattle or horses. 

Subsequent crops should be cut at a height of two to three feet, as the 
oftener it is cut, the finer will be the fodder, and the larger the outturn. In 
Poona it is the custom to take cuttings about every six or seven weeks when 
the plantation is established, or about nine or ten in a year, but in some parts 
of India, as many as twelve cuttings have been obtained annuallv. 

In reaping guinea grass it is very important to cut it as close to the 
ground as possible. If this is not done the stubble remains as dead matter 
in the grass tuft, and prevents the further cutting of the g-ass as low as 
might be desired, as well as tends to check the growth. 

YicU of the Crop ,—The yield of guinea grass obtainable seems to vary 
very much, but the highest on record seem to have been obtained under 
sewage at Karachi as alreidy stated, namely, over 200,000 pounds (green) 
per annum. Apart from this the highest on record are in Northern India. 
Meagher and Williams stale that they have obtained 1,500» maunds or 
120,000 pounds (53^ tons) of green fodder per acre in twelve cutlingst 
This is an extraordinary amount and far in excess of any other record I have 
seen except that quoted from Karachi. Thirty-two tons per acre have, how¬ 
ever, been obtained in the Philippines, and this in four cuttings.J Under 
ordinary circumstances in India, however, it yields between thirty and forty 
thousand pounds of green fodder per acre as a maximum and the yield of a 
plantation even when renewed fieqiiently tends to fall to half this amount. 
At Pusa§ in 1911-12 the maximum yield quoted was 28,700 pounds per acre. 

• AgriciiltuiMl College Karm Report, l>oona, 1913-14. 

t Kanii .Manual. ‘ 

Agricultural Rkvikw, VoL7 (1914). 

§Milugax. —Report, Imperial Agricultux'iht, 1911-12, 
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In Bombay the yield has been exceedingly variable. Mollison con 
siders from 20,000 to 35,000 pounds pei acie as normal yields with ei^^ht 
cultinjfs but the actual records from various centies in Western India are s 
follows:— 

POONA. 


Yeat 

Yield pei acie 

Cost per aci c 

Value of Clop 
pci aue 

Number of cuttings 


lb. 

Rs. 

Rs. 


1893 

35,028 

110' 

233 

10 

1894 

21,295 

82 

106 

10 

1896 

19,167 

49 

96 

No record 

1897 

16,106 

73 

80 


1898 

15.493 

S3 

77 

n 

1899 

13,552 

67 

68 


1900 

17,103 

61 

114 

n 

1902 

13.662 

60 

91 

n 

1903 

12,252 

No record 

(Profit Rs. 46) 

n 

1904 

12,551 

49 

84 

4 

1905 

12,569 

34 

89 

No record 

1906 

15,566 

42 

78 

n 


These records of yield in Poona tell of the very larjre yields which may 
be obtained, They tell also how essential it is for a plantation to get full 
attention and to be fully renewed. In the present instance this renewal was 
not attended to, for in 190^ it was noted that “ the plantation is old and 
needs renewal.” The result was a decline in yield, and a reduction in the 
number of cuttings. During the years from 1893 to 1900 the average yield 
was 19,700 pounds or 8*8 tons of green fodder per acre—equivalent to 
slightly under four tons of dry fodder per acre. The average annual yield 
is thus a little below what would be expected for a single crop of mndhia 
fodder, though of course, the crops cannot be compared purely on a basis of 
yield. In the following years (1902-1905) when the planhition was confes¬ 
sedly old and needed renewal, the average yield was only 12,750 or 5| tons 
of green fodder, equivalent to 2\ tons of dry fodder per acre. The yield of 
an old plantation may go down as low as 4,100 pounds of green fodder per 
acre. The urgent necessity of tlie frequent renewal of a guinea grass planta¬ 
tion could not be better illustrated than by these figures, especially as they 
are confirmed by experience at Surat to be given later. 

When a guinea grass plantation is commenced at the beginning of June, 
the yield in the first year is small, that at Poona, for instance, in 1906-07 
yielding 4,323 pounds of green fodder per acre before the following March,t 

*The extra cost in these years is due to manuring being done in these years only, in 
the years before 1900. 

t Poona Dairy Farm Report, 19084)9» 
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SURAT. 

At Surat, on somewhat deep black soil, and with a rathei brackish 
irrigation water our experience has not been as long as at Poona, but the 


results are as follows 

; 



Year 

Yield per acre 

Cost per acre 

Value per acie 


lb. 

Rs. 

1 

i 

X 

Vi 

1P98-99 

28,580 

172 

190 

1899-1900 

29,549 

116 

197 

1900-01 

42,594 

170 

213 

1901-02 

22,802 

No record 

114 

1902-03 

29,341 

175 

147 

1903-04 

25,835 

176 

172 

1904-05 

13,972 

167 

93 

1905-06 

18,613 

194 

124 

1906-07 

13,484 

113 

90 


Here we get a clear illustration of the deterioration of a plantation which 
does not receive frequent renewal and full quantities of manure^ In 1903 
the plantation was reported to be choked with dry stumps, and thereafter it 
deteriorated rapidly, till in 1907 it was abandoned as unprofitable. 

It was however planted again in 1912, and yielded, in heavy soil, 17,274 
and 15,869 pounds per acre of green fodder in two successive years. 

Experience elsewhere in Western India where records are obtainable 
has been shorter, but may be indicated as a guide in the various districts. 
AtDhulia* (West Khandesh) guinea grass planted under trees gave 11,000 
pounds of green fodder per acre in the year of planting—an exceedingly 
good result—and 30,620 pounds in the following year. This is in one of the 
typical black soil districts of the Deccan. 

On light sandy land at Gokakt it was equally successful, and gave six 
cuttings in the first year and the same number in the second. This took 
place in spite of the land being somewhat salt {karal)^ and the soil having to 
be mixed with nala-silt before it would grow’ any crop. At Ratnagiri,i as 
already stated, w^here the rainfall is much heavier, it has been exceedingly 
luxuriant during the last two years, though it is still a question whether it 
will stand the heavy rainfall of the monsoon there. In Sind§ it is very 
successful indeed. 

As far as our experience goes, in fact, there seems no part of Western 
India in which guinea grass w^ill not grow and grow luxuriantly, and for its 
own purposes, it is one of our most valuable fodder resources. 

FEEDING VALUE. 

Except when allowed to go to seed, guinea grass makes an exceedingly 
valuable and nutritious fodder. Analyses by Leather^ have given the 
following results. The first two samples given were obtained from Poona 
and analysed in the fresh condition; the third is an average of many 

* Report, Dhulia Agricultural Station, 1912-13. 

t Report, Gokak Agricultural Station, 1912-13 and 1913-14. 

t ^^eport. Ratnagiri Agricultural Station. 1913-14. 

§ Report, Mirpurkhas Agricultural Station, 1913-14. 

% Leather.— Agricultural Ledger No 10 of 1901 and No. 7 of 1903. 
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examinations of the dried grass, and the analysis is given on a basis of ten 
per cent, of water. 



1 

2 

3 


fresh grass 

ficsh grass 

Di ied grass 


(Poona) 

(Poona) 

(AveiagO 


p. C. 

p.c. 

p.c. 

Water ... 

6.3- 4 

7r5 

100 

Ether Extract (oil, etc) 

1 Albuminoids (proteid nitrogen 

O'S 

I’O 

2’6 

x6j) 

r9 

2’6 

6’2 

Soluble carbohs’drates 

19-4 

137 

45’8 

Fibre ... 

8‘8 

5’7 

20’1 

Ash 

57 

5’3 

15’4 

Total ... 

lOO’O 

1000 

lOO’O 

i Total nitrogen 

0’4l 

’53 

1’3 

Proteid nitrogen 

O ’JO 

’42 

1 0 


It is thus an exceedingly fine fodder for all descriptions of hum animals, 
and experience in Western India has confirmed the result of analysis. For 
horses it has been used for many years on the military grass farms and 
remount depots. “At the remount farm, Ahmednagar, the young hoisestock 
are regularly fed with it. The daily ration increases with age, twenty-five 
pounds chaffed with dry food being the daily allowance.’^* It is very much 
liked by horses of all ages. For dairy cattle it is equally goodt, and has 
been fed to them for many years at Poona with success. The same has been 
the case elsewhere, and in Porto Kico it is stated that “ it is bei*t adapted as 
a pasture for cows, the fat content a\eiaging considerabh bi^hci loi cews so 
fed.” It be fed up to foity pounds per day per head to dairy cattle with 
advantage.!, For working cattle it is regulaily used in many paits of the 
country, and at Saidapet it was used for ewes and lambs with s-ucccss. 

In India the crop has been hitherto almost entirely cut and fed green. 
At Saidapet a well-established plantation was howevei grazed with success, 
and abroad this i^^ften done. But it must not be grazed too closely, or it 
will not recover c^ickly. The principal advantage as a fodder is that it 
secures a supply of green fodder during the dry parts of the year from areas 
which would otherwise be largely waste (such as places under shade, or the 
banks of irrigation channels), and at this time the green soiling system is by 
far the most applicable. 

During the rains, however, when there is abundance of green fodder, 
and when it grows luxuriantly it can be used to make very good sikige, 
and for this purpose it is as good as any grass we have. After the rains are 
over, say from the third or fourth cutting from the commencement of the 
season in June, it can be made into fairly good hay without any cliflicult 3 ^ 
provided the weather is favourable. As the season proceeds, there is less 
and less danger of any difficulty through rain, and seveial crops of hay may 
easily be obtained if the grass is not needed as green fodder.— Depaktmlkt 
OF Agriculture, Bombay Bulletin No. 77 of 1916. 

* M<»LUISt)N,—/-OC. CiL ~ ~ 

t‘' For young horse stock and dairy cattle it cannot be surpassed.*'— (Molusok) 
t Lucas.—J ommL, Indust, and Ewgin. Cbein.. Vol. VI (1914). 
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DRY GRAINS IN THE MADRAS PRESIDENCY. 


Methods of cultivation, rotation, etc. —Good crops of dry cholam were 
obtained at Coimbatore, one field jjiving 1,318 lb. of grain and 6,8001b. of 
straw per acre. A new experiment was made in cultivating cholam in lines 
3 feet and 4 feet apart in order to enable weeds to be thoroughly eradicated 
by continued working of hoes between the line«. Five hoeings were given 
at a cost of 6 annas per acre and excellent yields of over 1,000 lb. per 
acre obtained. This method will be thoroughly tried, as it shows how it is 
possible to eradicate weeds without sacrificing anything of the yield. 
Similar wide spacing and hoeing of red gram was tried and is recommended 
for keeping down weeds. Measurements of the water needed by irrigated 
cholam grown in the hot weather showed that some 18 inches were required. 
Similar measurements were made for ragi. Many other dry crops were 
grown, including a small area of soya beans received from Madanapalle. 
Tins did well and will be tried more extensively together with a further 
consignment of seed which has been obtained from China. The rotation 
experiments with ceieals and Bengal gram which have been in progress at 
Hagari since 1906 will be discontinued and experiments with groundnut as 
the leguminous member of the rotation substituted, since groundnut is now 
becoming an important crop on the black soils of this areji. The experiment 
on the relative merits of planting irrigated ragi in beds or on ridges again 
gave inconclusive results, the slightly increased yield of the bed method 
being counter-balanced by the increased cost. This experiment will there¬ 
fore be discontinued. The rotation experiments at Nandyal were continued. 
As at Hagari groundnut will be substituted for Bengal gram in future. An 
experiment on spacing cholam at Nandjul showed that rows 14 inches apart 
gave better yields than the local practice of drilling rows 9 inches apart. It 
is possible that wider spacing still will give even better yields and this point 
will be tested. 

ManuriaL —The permanent manurial experiments on dry crops at Coim¬ 
batore were continued, three more crops being taken. The results up 
to date, which indicate phosphorous starvation in all tlfe plots which have 
not received this ingredient, were summarised in the Year Book. The 
experiments on the application of cattle and sheep manures at Hagari and 
Nandyal were continued. The use of oil-cake on these black soils does not 
appear to give results sufficient to cover the cost of application even when the 
cake is previously rotted before application so as to make it available quickly. 

Seed selection and varieties—Sorghum [cholam), —At Hagari five single 
plant selections were tried again, and their yield compared with that of 
ordinary bazrur seed. The yields were better all round than in last year 
so that differences were not so well marked. Some of the selections were 
distinctly promising. Six selected strains were similarly tried at Nandyal. 
At Hagari a number of varieties from different parts of the Presidency are 
being grown to provide material for further selection. 

Ragi, ettmbu, etc, —Five selected strains of ragi were grown at Hagari for 
comparison with each other. The Belgian Congo cumbu when tried at 
Coimbatore grew well, but ripened very unevenly and displayed great varia¬ 
tions. Seed selection work on this is being carried out by the senior students 
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This is also being grown at Koilpalti where it did well, as also a strain of 
cholatn from the same locality which yielded very w'ell and gave a good 
ratoon crop. Strain No. 9 of Italiai millet gave good results at Coimbatore, 
over 1,100 lb. to the acre. There is room for much more work on selecting 
improved strains of these dry gram crops, but it is difficult for our limited 
staff of agricultural officers to find time for it —Report on the Operations 
OF THE Dept, of Agric,, Madras Presidency, jl916-17. 

THE PRINCIPAL FORAGE CROPS OF THE 

PHILIPPINES. 


F, C. KINGMAN* Chief, Agronomy Seclion, and E. D. DORYLAND. 

Sfafion SupcrinUndcnU 

Other than the native zacates’^ (grasses), which are the sole forage 
crops in some localities, the following crops are the principal forages of the 
Islands. Altliough some of the crops enumerated below are not as yet widely 
diffused throughout the Archipelago, yet Uiere is every possibility that they 
will be so diffused in the course of a very few years, since the carabao and 
hardy native ponies subsist almost entirely on forage, and receive little or no 
grain food. Hence, there is every likelihood that any crop of a forage nature 
that is well adapted to the diverse conditions of the Islands will receive con¬ 
sideration from both native and foreign farmers. 

GUINEA GRASS {Paniam maximum), 

Guinea grass, a native of tropical Africa, is cultivated at the present time 
for forage purposes, throughout practically the whole of the tropics. Its 
introduction into the Philippine Islands dales from 1907, when 20 root clumps 
of a shipment from the Hawaiian Experiment Station, to the Philippine 
Bureau of Agriculture, arrived in Manila in good condition. In 1909, these 
20 roots had furnished sixty-one thousand plants for distribution, and early 
in 1914, the Bureau of Agriculture had distributed to different concerns and 
private individuals throughout the Islands, some hundreds of thousands of 
root bunches, each bunch containing from twelve to twenty-five stems. This 
tremendous increase was made possible by a process of divisioning aud re¬ 
planting every few months. It is estimated at the present time, 1917, that the 
twenty root clumps received in 1907, are now the parents of some millions 
of plants, distributed throughout the Archipelago^ mostly to large estates, 
where the crop enjoys high favour as a forage for horses and cattle. 

Under Philippine conditions Guinea grass grows best where plenty of 
water is available for irrigation purposes during the dry season. The grass 
readily responds to almost any kind of organic nitrogenous fertiliser, and 
when well watered and fertilised, produces green forage 2 to 2'S metres 
high, and to the amount of about 50 metric tons per hectare per cutting. It 
can be cut approximately five times each year without fertilization and proper 
irrigation, however, production is between 15 to 20 tons of green feed per 
hectare per cutting, and thus drops from its higher level of production to that 
of the native “ zacates.’^ 

Guinea grass grows well in most Philippine soils, but prefers the open 
wdl-drained sandy loams found in the valleys to that of the heavier types. 
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To get the maximum yield, with the methods of culture practised in the 
islands, it is necessary* to dig up the roots and replant them lo a new field 
every two, or not more than four years, this sort of procedure is a very simple 
operadon and is practised where the crop is cultivated on an intensive basis. 

The method of planting employed throughout the Islands is the row 
S 3 ’stem, that is, the rows are ded 1 metre apart, and the plants are set one- 
half metre apart in the row, giving a stand of 20 000 plants per hectare; this 
applies to that planted for forage purposes, but that planted for pasturage is 
set 60 lo 80 centimetres apart, and the plants are set about three to four per 
metre in the row. 


The analyses of the green plant as compared with other Philippine-grown 
grasses, is as given in the toliowing table 



BaliH zacate 

Barit 

Guinea gia&s 

Manimanilian 


Per cent 

Per cent 

Per cent 

Per cent 

Water 

8S'S6 

68*84 

7785 

67'39 

Ash 

219 

6‘64 

2-85 

3-69 

Protein 

296 

276 

3'34 

4'28 

Carbohydrates ... 

671 

11‘88 

8.09 

1 7‘86 

Fat ... 

•90 

rsi 

•57 

8‘09 

Fibre 

4-68 

8‘37 

730 

8'69 


UBA (JAPANESE FORAGE CANE) Sacchanm sp. 

This is probably the most popular forage crop in the Philippines, because 
tlie Filipino farmer is more familiar with its planting than he is with the 
planting of any other forage crop. This familiarity with the planting methods 
is due to its similarity lo sugar canc, large quantities of which are planted 
yearly, over nearly the whole of the Islands. 

Uba cane is planted from points These are set in rows 75 centimetres 
apart and three points per metre m the row. It thus requires about 40,000 
points to plant one hectare. This cane when allowed to obtain its full growth 
reaches the height of li to 3 metres, and can be cut several times per annum, 
as it ratoons almost indefinitely. Twenty tons of green-fodder per hectare is 
considered a very moderate crop. Uba, like any other cane variety requires 
a considerable amount of water during ihe dry weather for its best produc¬ 
tion. Consequently, in very dry sections where irrigation water is not obtain¬ 
able, Uba is to be avoided and some of the more drought-resistant crops 
selected. 

SUDAN GRASS IHolats suilancms). 

This remarkable forage plant, under Philippine conditions, grows to the 
height of 2 to 3 metres, and matures the first crop within three months from 
the time of planting. 

The seed is sown in rows 75 centimetres to 1 metre apart, or is broad¬ 
casted upon well-prepared ground. Two kilos of seed are usually considered 
sufficient to plant 1 hectare, when planted in rows; broadcasting requires 
from three lo four times this amount of seed. This grass grows very rank 
but stands up well for its extreme length. From three to five crops may be 
expected yearly, depending upon the local environment. The seed is usually 
planted just before the beginning of the rainy period so as to obtain the 
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impetus of growth from the heavy rains. Sudan grass is perennial in the 
Philippines if not allowed to seed, and one planting is good for two or more 
years. 

Sudan grass as compared with Guinea grass is equal in yield, but has 
the added advantage of requiring less water. The forage or hay is slighilv 
coarse; however, if pastured or cut befoie the seed forms it is quite palatable 
to stock. It makes a good soiling crop for native cattle and carabao. 

DESERT INDIAN MAIZE [Zm maw v.itioties). 

During the latter pait of 1914, thiec vaiieties of Indian corn obtained 
originally by the United States Department of Agiiculture fiom the Pueblo 
Indian reservation, United States of Ameiica, were intioduccd into the 
Islands, and in 1917, six more vaiieties were recei\cd by the Bureau from the 
same source. This corn in its native habitat is capable of reaching the sur¬ 
face wdien planted to the depth of 32 centimetres (Collins’Jourxvl of 
Heredity, 1914), so there is not much danger of it not coming through when 
planted to a good depth sufficient to obtain moisture for geimina+ion during 
dry weather. It is purely a dry weather ci op, and such it should be con¬ 
sidered, as it grow’s luxuriantly under Philippine di ought conditions, but fails 
almost entirely wdien planted during the wet weather. 

This typed corn has the same coloination as those varieties in the United 
States known as ‘‘ Squaw corn,” that is, the kernels aie of purple, blue, ^ellow^ 
while, and red colours. The starchy portion of the kernels is somewhat 
powdery and the cuticle is faiily loose, but with due precautions the seed can 
be preserved from weevil attacks. The cars are short, averaging about 5 to 6 
inches in length, but arc of fair circumference. 

This corn produces exceedingly well and reaches maturity in from sixty 
to eighty days from the time of planting. All these varieties arc dwarfish 
in character, averaging less than 90 centimetres in height, and having a small 
stalk densely covered w’ith foliage, sucker abundantly and devedop to the 
roasting-ear stage within forty to fifty days from the time of planting. 

For forage purposes, they are planted in rows 75 centimetres apart, IS 
centimetres apart in the row, and are cut at a little past the roasting-ear stage. 
Eighteen liters of seed is considered sufficient to plant 1 hectare and at this 
rate of seeding 2 to 5 tons of dry teed can be expected from one hectare. 
No irrigation is necessary to start germination provided the seeds are planted 
in moist soil, and this can usually be obtained in w*ell cultivated land at a 
depth of from 10 to 15 centimetres. A crop of about 3,750 liters of seed per 
hectare is obtained W’hen left to mature. 

PEANUTS { Inicht^ hypofica). 

The Philippines have the necessary requirements for a peanut country, 
namely, a long growing season wdthf)ut frost, a high temperature, a sandy 
soil, and a dry season for harvesting the crop. 

In the Philippine Islands, peanuts are planted so that they will ripen 
before or after the rainy season. If they mature during the rainy weather it 
is hard to handle the crop, and unless they aie harvested immediately after 
ripening, they soon decay, or burst open and start to germinate. There are 
several varieties of peanuts that are grown in the Philippine Islands, the 
following being the most important: The Virginia runner, North Carolina, 
Virginia bunch, Improved Valencia aud the Spanish (introduced from the 
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United States), the larf?e-India, large native, Pondicherry-India, Japan-India 
and the Spanish-India. The names suggest the source of introduction and 
origin. Of these several varieties, the Pondicherry, the Spanish, the Virginia 
varieties, and the large native are perhaps the best known and the most 
widely grown. 

Although in these Islands peanuts are not put to the many uses that are 
made of them in other countries, yet their rate of consumption is rapidly on the 
increase. During 1914, besides the amount produced in the Islands, $80,633 
worth of peanuts were imported, most of which came from the neighbouring 
coast of China. The above figure does not include those imported in the 
form of peanut butter, oil, etc. 

Under Philippine conditions the Spanish peanut matures in from four to 
five months, while it requires from six to eight months for the large varieties 
to mature. When planted in rows from 60 centimetres to 1 metre apart 
3,730 to 4,000 liters of unshelled peanuts per hectare can be expected, 
depending of course upon variety, season, etc. 

Aside from the many varied uses of the nuts themselves the entire peanut 
plant is valuable both as a hay and forage crop. 

The tops of the peanut plant when cut and cured in the same manner as 
cowpeas produce a very palatable hay which is almost equal in feeding value 
to some of the best hay plants of the Temperate Zone, for instance clover 
and alfalfa hay. 

By planting the Spanish peanut in rows from 60 to 70 centimetres apart 
and quite closely in the row and giving the crop two or three cultivations, a 
yield of from 3 to S tons per hectare may be reasonably expected. After the 
hay is removed the pods can be turned out by means of a plough, cured, and 
stored for subsequent feeding, or hogs may be turned in to gather the crop. 

Where the entire peanut plant is to be stored and used as a forage for 
feeding to stock the work of curing and caring for the vines is ver^^ much 
the same as in curing cowpea hay* although the peanut vines will cure more 
rapidly than those of the cowpea. 

The vines may be ploughed from the soil or pulled up by labourers, and 
after being allowed to lie exposed for a few hours are gathered together in 
windrows. After partially drying in the windrows the .vines are put up in 
small shocks. The main object in handling peanut vines for forage is to 
properly cure the stems and nuts without losing the leaves, and in order to 
do this it is necessary to keep them in bunches and to dry them gradually. 
After the vines are dry they may be either slacked in the field or hauled to a 
shed and stored. 

It tor any reason it may be undesirable or impracticable to make peanut 
hay or forage a convenient method of harvesting both vines and nuts is by 
pasturing the crop to hogs, cattle or carabaos. 

Although the peanut is not a new crop in the PhiUppirie Islands, its 
chance for future development as a stable crop may nevertheless be considered 
as one of the agricultural possibilities of the Islands, as its usage is becoming 
more common each year. 
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COWPEAS {Vtfiua nfigiuciilnUi). 

Cowpea varieties have been inlroclucecl into the Philippine Islands by 
the Bureau of Agriculture, with more or less success, for a period of several 
years. The greatest find along this particular line, however, has been the 
^Jew Era, which has proved to have no rival for abundant growth and sound 
seed production, either from tropic or temperate-grown seed of other 
varieties, when subjected to Philippine conditions. 

New Era cowpeas, as grown by the Bureau of Agriculture, have proved 
to be the best cover crop obtainable, for planting in such locations as banana 
plantations, papaya orchards, etc. Not only have they proved good nitrogen 
restorers, but they have aided materially in the killing of weeds, thus greatly 
reducing expenses for the upkeep of such plantations. 

If such plantations as mentioned above are planted to cowpeas during 
rainy season and if weeds arc not too abundant, the broadcast method of 
planting is advisable, for usually sufficient water is available at this time to 
carry the crop through without injury to the other plants. However, when 
planted during the dry season, or when weeds are prevalent, the row method 
is employed and during the worst drought it is advisable to irrigate to insure a 
crop, and to prevent injury to the other plants. Where* the row method is used, 
the rows arc made 75 centimetres apart and seeded at the rate of live to six 
seeds to the one-half metre, but where the broadcast method is deemed 
advisable, the seeds are sown so as to allow IS to 30 stiuarc centimetres for 
each fertile seed. Thus, if the seed is poor, thick pbanting is necessary. 

On rich soils or on soils that have grown some other legume previously, 
these distances are increased. From 60 to 120 liters of seed are used to plant 
1 hectare, depending upon whether the broadcast or row method is used. 

The value of New Era cowpeas as a cover crop for banana orchards, elc., 
under conditions as mentioned above, is due to the fact that tlie vine runners 
are not of sufficient length to climb the banana or papaya stalks for any 
considerable distance, thus eliminating the possibility of injury from 
climbing vines, which often occurs where running plants like the sti/olobium 
are used. 

As a catch crop, the New Era cowpea has proved to be at its best, as it 
requires only a short time, three to four months, for the crop to mature. In 
this length of time it has been known to store up 100 kilos or more of 
nitrogen to the hectare. Besides its value as a nitrogen gatherer, the forage 
that can be harvested from the New Era cowpea is a considerable item, and 
in a country like the Philippine Islands where alfalfa and clover do not grow, 
the hay thus obtained proves valuable as a food for animals. 

The vines at any time are excellent forage, especially if partly dried. 
If cut just before maturity, from 3 to 7 tons of dry forage per hectare can be 
expected. 

Cowpeas grow well during both the wet and dry seasons, but for haying 
purposes, planting is done during the latter part of the wet season so the 
crop can be cut during the dry weather. 

As green manure and soiling crops, the cowpeas are very useful, as they 
grow prone upon the ground which makes them comparatively easy to plough 
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micler, especially for the small-tvpe one-haiiclled ploughs so common in the 
Philippines, while their low-growing, luxuriant growth has proved a tempting 
food for native hogs, sheep, chickens, and goats. 

The young beans when fresh and green are simiLir to the garden bean 
as a vegetable food, and by some people are thought to be far superior, as 
the cow’peas at such a time have an exceptional lia\our; they are used 
throughout almost the whole of the Islands for much the same purpose as 
green beans are used in Ameriai. 

NON-SACCHARINE SORGHUMS (Holcus species) 

This group is composed of the kafirs, sorghums, niilos, feterita, etc., 
and is particularly well adapted to a dry climate, such as the dry season of the 
Philippines. 

The following plants were introduced into the Islands by the Bureau of 
Agriculture in 1915, the seeds being obtained direct from the United States 
Department of Agriculture : Black-hulled white kalir, pink kahr^ red kafir, 
feterita, doiira, orange sorghum, Minnesota amber sorghum, goosiencck 
sorghum, dw’arf negari, honey sorghum, sumac sorghum, and dw^arf milo. 

These plants gi ew’ rapidly when planted and were admirably adapted 
to their new environment, producing all the way from 82 up to 32% metric 
tons of green forage per hectare. The planting methods employed arc the 
same as those used in the United States, namely, sown thickly in rows from 
90 centimetres to 1 meter apart. The following is the calculated production 
of green forage per hectare as taken from the experimental data : White 
kalir, 12*2 tons; red kafir, 12*6 tons; orange sorgluiin, 17*2 tons; feterita, 
12*25 tons, pink kalir, 9*5 tons; Minnesota amber sorghum, 18*25 ; goose 
neck, 8*5 tons; dwarf milo, 13*5; honey sorghum, 25*5 ; sumac sorghum^ 
32*75 ; dwarf milo, 13*5 ; and black-hulled white kafir, 17 tons. It will be 
observed that the “ sorghum produced approximately twice the amount 
of green forage that the kafirs and the milo did, and this is to be expected 
because of the normal ranker growth of the sorghums in favourable environ¬ 
ments. All the plants produced exceedingly w^ell, both in Manila and 
Occidental Negros, maturing in from sixty to ninety days from the time of 
planting, A small amount of the seed has been distributed by the Bureau 
of Agriculture to different people, but there seems to be no great demand 
for the seed at present, because of the abundance of other forages that have 
already received a somewhat permanent foothold, in districts where forage 
is needed. Regardless of this fact, however, there is doubtless a great future 
in the Philippine Islands for the non-saccharine sorghums as a dry-season 
forage, as they are well adapted to the climate, produce well, and are suit¬ 
able feed for native stock. 

MUNGO [Pliaseolits yadmtus). 

Mungo is a plant indigenous to the Old World, more probably to India, 
but is now quite generally cultivated throughout the Tropics. The plant is 
widely disseminated throughout the Philippines and has been cultivated for 
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acjes, but can scarcely be said to appear as spontaneous. The seed of mungos 
are of a variety of colours, those of the Philippines being yellow, black, and 
green, or a mixture of all three colours. Of these three varieties the green 
is far more popular than the others and is to be found under cultivation in 
practically every province of the Archipelago. 

Three native varieties of mungo, one green seeded, one black seeded 
and one yellow seeded, were tested out by the Bureau of Agriculture at the 
Lamao station ; all three varieties gave good results producing from one-half 
to three-fourths of a metric ton of seed per hectare. One red variety intro¬ 
duced from Japan was also given a trial but failed to become properly 
acclimated, and had to be discarded. The mungo is used at the present 
time by up-to-date rice growers as a soil renovator, after the rice crop has 
been harvested, and it has proved quite successful for this purpose. 

Mungo hay is somewhat similar to cowpea hay, and is harvested, 
gathered, and stored in the same w^ay. The green plant is considered a good 
soiling crop for all kinds of live stock, more especially for hogs and chickens. 

The mungo is one of the most popular legumes in the Philippines and is 
rightly so, because it is second to none as a green-manure cover, and hay 
crop, when grown under the proper conditions. 

FIELD CORN {Zca mays), 

The two principal varieties of corn in the Philippine Islands are the 
“ Moro white,” and “ Calamba yellow,” both of which are perhaps as well 
adapted to the diverse conditions of the Islands as any varieties that could 
be found. There are several other varieties that receive recognition, such 
as Lobo yellow, Cagayan yellow, etc., but they are not so widely distributed 
as the first two. 

The ear length of these two varieties is considerably less than that of the 
average ear from the corn-belt states of America. The kernels are shallow 
and the ears lack cylindricalness, usually tapering uniformly, but to an 
extreme degree. The ears of the yellow variety somewhat resemble the 
northern type of the American corn, being small, flinty or resinous, and 
having a more pop-corn appearance than the white variety, which is lai’ger 
and more cylindrical, but has larger cobs and a less compact type of ear. 

The cuticle of the kernel of both varieties is hard and horny like, a 
characteristic very suitable to Philippine conditions, as such a condition of 
the cuticle is necessary to prevent wholesale consumption by weevils, “ the 
bane of all Philippine seed growers.” 

The name “white Moro” is a misnomer, since the corn is a stable 
hybrid between Mexican June, a variety of American white corn, and a 
native variety, and has nothing to do with Mindanao (Moroland), except that 
it is grown there as a field crop. The so-called “ white Moro ” variety is a 
very productive corn, enjoying the greatest popularity and is used quite 
extensively as human food throughout the Islands. Sweet corn attracts ants 
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so readily when planted that it cannot be grown successfully for roasting-ear 
purposes, unless great care is taken to preserve the seed from attack. Con¬ 
sequently, both white and yellow field corn are used for this purpose, but 
the white variety is generally preferred. 

Corn is usually planted in the Philippines immediately at the end of, or 
sometimes after the end of the rainy season; that is, in such parts of the 
Islands as have a well defined rainy period. 

Growing as it does only after the rainy season, corn has a certain amount 
of dry growing weather to endure, the amount of such weather of course 
depending upon whether planted in the eaily or late season. Due to the 
dry condition prevailing at this time, corn is given more space than it would 
be given were it planted in a more favourable environment. The planting 
distance is 1 meter between hills. Where the rainfall is evenly distributed 
throughout the year the corn is planted somewhat closer, the average distance 
being about 90 centimetres, and about three stalks per metre in the row. 
The yield per hectare under nominally good cultivation is from 3,600 to 
4,800 liters of shelled corn per hectare. However, yields of 8,250 liters of 
shelled corn per hectare have been realized in the Calamba. Laguna, district. 

Although field corn is not much used as a forage except in a few 
localities where the live stock industry has taken a hold, yet its potential 
possibilities as such will be of great value as the live-stock industry of the 
country develops, since it is already widely diffused throughout the Islands. 
Corn is cherished as a human food in all islands of the Archipelago, but 
more particularly in the southern, or Visayan group, 

No one knows the exact date, or place from which corn was first 
introduced into the Philippines ; some hold out for China as the source of 
introduction, but the greater consensus of opinion is unanimous in the belief 
that it was introduced from America by the early Spaniards. At any rate it 
is almost ancient cultivation since it is to be found growing under cultivation 
in out-of-the-way places, where the residents insist it has been cultivated for 
generations. 

The use of corn leaves for fodder, while not generally practised here, is 
nevertheless, to be recommended. As soon as the ears reach the stage of 
maturity when no milk can be pressed out of the grains, the fodder is ready 
for pulling. Pulling the leaves at this time will not materially reduce the 
yield of corn. Only green blades should be pulled. 

The leaves are tied in small bundles and hung over the ear which 
remains on the stalk. The bundles are allowed to cure in the sun for a day 
or two, then collected and stacked in the field. When thoroughly cured the 
fodder may be restored under sheds in bulk and will keep for quite a long 
time. Corn leaves saved in this manner make a hay which is palatable feed 
for stock and which is an acceptable substitute for the more nutritive hays. 

—The Phiuppine Agricultural Review, Vol. x., No. 3. 
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LEUC/ENA GLAUCA. 


(Leaflet No. 7 , Depa>tment of Agticulht}i, ^Cevhn) 

Theie hcive been nuineious icqiiests dining? the pist few months foi 
intoiination in le^aid to Ldtcana glama, its \alue as a fiicen manuie 
and as fuel 

This plant is a sniill lei'iiininous tiee, iiatue ot Tiopieal Ameiica, at 
piesent to be iound acelimati/ed m many paits ol the low eoiinti\ ot Ce\lon 
It IS common 111 J i\a up to 4 000 feet wlieic it is used is shide toi cotlce 



LBUCiENA GLAUCA. 

and ioi fuel» and is abundant thioughcut the whole ot the low-counti\ ot 
Mauntiiis, Reunion, andixian;^ paits ot Mada^ascai, being used foi fuel and 
fodder In the Philippines also it appeals to have spiead within lecent \eaib 
and IS lepoited as being then used foi planting in wild glass lands and as 
light shade foi foiest plantations 


Lmtcena glauca has been used foi some yeais on the Expeument 
tation, Peladem>a, as a green manuie foi lubbei, and has been legularly 
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cut 4-S times a year with the object of adding humus to the soil. The average 
quantity of green material per acre per year has been found to be: lirst year 
after planting 29,000 lb., second year 77,000 lb. (S cuttings), and third year 
91,900 lb. (6 cuttings). Under these conditions it is kept at an average height 
of 2 ft. In Java it is likewise used as a green manure plant. It is commonly 
employed in young coffee and rubber plantations up to 3,500 feet, and has 
been experimented within tea. It is lopped every 3-5 months, and gives a 
fair quantity of green mulch per acre. 

As a green manure in young rubber it was found to be sometimes rather 
difficult to establish, but when a good cover had been obtained it has stood fre¬ 
quent cutting well, and does not appear to suffer from spells of di y weather. 

It is used in Java as a light shade for Robusta coffee and is being 
similarly employed at the Peradeniya Experiment Station. It seems to be 
well suited for this crop. These shade trees are allowed 'to grow to about 
10 feet in height, and they are lopped twice a year, the loppings being mulched 
around the coffee trees. 

In Mauritius, where the plant grows w’ild over extensive areas of land it 
is coppiced regularly eveiy vear or every alternate year for fuel. The 
individual stems of the plants cut have a diameter of between 2-3 inches and 
its use as fuel is mainly confined to suction gas plants and to household 
purposes. Under Mauritian conditions trees left for years uncut rarely attain 
a diameter of more than 4-8 inches, or a height of more than 15-18 ft. In 
Java the trees grow up to a height of up to 24 feet The plant in Mauritius 
is found mainly in the dry zone, with an average rainfall of 50-60 inches of 
rain, and is encouraged as a light shade in aloe fibre plantations. In the 
neighbouring island of Rodriguez large tracts of Crown land are covered with 
Leucwna glauca. Fuel is cut from these lands for household purposes, wdiile 
the leaves are collected for feeding cattle and goats, and the dry seed for 
export to Mauritius, wdiere they arc greatly appreciated as food for cattle. 

Cattle are very fond of the leaves of Leuavna ghtitca, and in some places 
herds of goats are housed and fed solely upon leaves of this plant wuth the 
object of producing manure. The leaves are rich in nitrogen and potash 
.salts, as the following analysis shows:— 

Per cent. 

Ash ... ... ... 9*26 

Nitrogen ... ... ... 2*52 

Potash ... ... ... 2*38 

Phosphoric acid ... 0*45 

The seeds are also a valuable food, rich in nitrogen, and may be fed to 
cattle, sheep, or goats. It should, however, not be fed to horses, as it causes 
an irritation of the skin, with subsequent loss of hair from the mane and tail, 
and sometimes coat. 

Analysis of the seed give the following average results:— 



Ceylon 

Mauritius 

By Agricultural Chemist 
Per cent. 

By P. Bonamk 
P er cent. 

Water 

4-50 

959 

Ash 

4-55 

3’6y 

Woody fibre 

14‘50 

14-00 

Fats 

6-40 

4-84 

Non-nitrogenous matter 

40‘11 

38-24 

Nitrogenous matter 

29'94 

29-64 


lOO'OO 

lOO'OO 

Nitrogen 

■■ 479 

474 


The outer coat of th^ seed is* very tough, and accounts for 50 per cent, 
of its weight. , • 
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Laboratory tests were made by Boname in Mauritius in 1897, where he 
separated the seed from the seed coat and then analysed them. The results 
were as follows:— 



Meal from inner 
pait of seed. 

Husk 


Percent. 

Per cent 

Water 

11*44 

12-S8 

Ash 

478 

3-42 

Woody fibre 

7‘80 

13-90 

Non-nitrogenous matter 

3709 

SS-03 

Nitrogenous matter ... 

31-87 

11-87 


lOO'OO 

100-00 


On account of this hard seed coat, it is usual in practice either to boil 
the seed until the seed coats burst or to crush the seed dry in an ordinary 
seed crusher. The latter practice is generally recognized in Mauritius as being 
the more satisfactory, and is in agreement with the general practice of 
feeding cattle with dry food rather than with mashes or slops. In the 
Philippines it is recorded that Lenccenaglatica has been successfully used by 
forest officers against illuk [Imperata amndinacca) for it is quick growing 
and eventually shades the illuk sufficiently to effectively kill it out. It is 
also used as stated above to provide shelter for seedlings of the forest planta¬ 
tions. The young fores! trees are afforded a light shade by the Lcttcccna 
glatica, and when they have attained a tair size, it is cut out and used as fuel. 
Actual figures are available from the Philippines as to the quantities of fuel 
yielded by this tree. Experimental plots have yielded average returns of 
10 cords (nearly SO cubic yards) of fuel per acre per year. The fuel has a 
high calorific value, and it is considered to be a high class fuel wood. It has 
a straight grain, and splits easily. 

In Java it is reported that plantations of this plant are being made for 
fuel purposes, and it is worthy of consideration whether it would not be 
useful in Ceylon for providing fuel for tea factories in some districts where a 
shortage of fuel is now being felt. The wood is also employed in Java for 
wagon bars, and for such it is favourably reported upon. 

No accurate data appear to be available as to the age at which planta¬ 
tions could be first coppiced in the Colony, but judging from growth at the 
Experiment Station, Peradeniya, it might be expected that the first cutting 
would be possible at the end of three years under average conditions. 

Leuco&na glaaca is also known as a soil renovator. It is the general 
experience in all countries that soil under this plant subsequently taken into 
cultivation is of good fertility, and there are instances of poor land being 
improved by being allowed to remain for some years under it. 

Whilst there are no recorded or known instances of Leucaem glauca 
spreading rapidly on its own accord in any parts of Ceylon, it appears to 
grow satisfactorily under varied soil and climatic conditions. It would appear 
that the plant is most suited to semi-tropical conditions and to those localities 
that do not have too high a rainfall. 

In view of the possibility of a fuel shortage for certain tea growing areas 
in the not far distant future, it is probable that the plant is worthy of experi¬ 
mental trial, and any records of its growth in various districts of the Colony 
would be welcomed by the Department. 

For those who would desire to make experiments with this plant either 
for fuel, green manure, or for fodder or stock food, seed will be available 
from the Manager, Experiment Station, Peradeniya, at Rs. 2*00 per lb. 
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FIBRES. 


SISAL IN THE HAWAIIAN ISLANDS. 

VAUGHAN MacCAUGHEY, Professor of Boiaiiv^ College of Hawaii and 

WILLIAM WEINRICH, Manager of the Hawaiian Fibre Company. 

Sisal is second only to cotton in being the most extensively used fibre 
in the United States. Its importance as the basis of binder-twine is steadily 
increasing. It is a tropical crop, however, and is practically unknown to the 
average American farmer. The peninsula of Yucatan is the greatest sisal- 
producing region in the world, and supplies 90 per cent, of the world’s sisal. 

The only important sisal-growing part of the United States is the 
Territory of Hawaii. Sisal has been raised successfully in the Hawaiian 
Islands for over two decades, and is now firmly established as an important 
agricultural industry. There has been no recent or comprehensive account 
of the sisal industry in Hawaii, and the present paper undertakes to give an 
up-to-date statement concerning this valuable crop plant. 

Sispl fibre owes its name to the fact that it was first exported through 
the port of Sisal, Yucatan, just as Manila hemp received its name from its 
chief shipping point. Sisal is derived from the leaves of two closely related 
plants,— Agave rigida var. elongata Baker, the henequen, and var. Sisalana 
Engelman, the true sisal. Both are native to Yucatan, They belong to the 
Amaryllis family and are similar in appearance to the ornamental agaves. All 
species of this group are natives of Mexico, where they are called maguey. 
They furnish a variety of economic products, among which fibre, cloth, a 
food, soap, pulque., and mescal are prominent. The Agaves flower so infre¬ 
quently in the temperate zone that they have long been known under the 
misleading name of “century plants.” 

The sisal industry was probably started in Yucatan by the Toltecs, who 
emigrated to Campeachy from Central America about a.d. 1060. The 
economic value of the fibre was quickly perceived by the early Spanish 
explorers, whose navy was in need of cordage to i*eplace the depleted stores 
of Manila hemp (abaca). In 1783 a Spanish commission made investigations 
in Yucatan, reported favourably, and industrial development began. The 
plantations rapidly became so lucrative that the Spanish owners made every 
effort to maintain a close monopoly. No plants suitable for propagation were 
permitted to leave the country. When international courtesy demanded a 
few plants for research, they were treated, before shipment, so as not to grow. 

However, in 1836 before the value of the sisal monopoly had been fully 
realized by the Spaniards themselves, Dr. Henry Perrine, United States 
Consul at Campeachy, introduced into Florida a few plants from the vicinity 
of Merida, Yucatan. In later years stock from the Florida plants vras carried 
to the Bahamas, Trinidad, and many other parts of the world. 

In 1893 the Hawaiian Commissioner of Agriculture and Forestry imported 
about 20,000 sisal plants from Reasoner Bros., Oneca, Florida. The favour¬ 
able results of the experimental work in Hawaii led to the organization, in 
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1898, of the Hawaiian Fibre Companv. This corporation secured about 300 
acres on the coral liineslone coastal plain which skirts leeward Oahii, and 
began planting on a commercial basis. The original investment represented 
about $37,000. The lands of this companj^ now (1917) comprise aboiic 3,000 
acres, with a capitali'^atiou of $150,000, and an annual jaeld of about 500 tons. 
The company employs about 60 labourers, men and women ; at present all are 
Japanese. The minimum wage is $1*25 per day (U. S. gold); in addition to 
this, living quarters, land for gardens, water, fuel, insurance and medical 
attendance are furnished gratis by the company. These overhead expenses 
for labour represent about 25 cents per day per labourer. These wages corres¬ 
pond with those of the sugar and pine-apple plantations for the same classes 
of labour, and strikingly indicate that Hawaii, contrary to popular opinion 
upon the mainland, docs not possess “ cheap labour.” 

During the decade 1895-1905 sisal plantings were started under various 
auspices on all the large islands of the group, but most of these are now 
neglected or virtually abandoned. There are now (1917) commercial planta¬ 
tions only on the islands of Oahu and Hawaii. On the latter island are 
two,—that of McWayne, at Kailua, 500 acres; and that of the Hawaiian 
Agricultural Company at Pahala, about 500 acres. 

Both varieties of sisal, elougafa and Sisalaua, are perennial, with rosettes 
of 50-75 leaves. These are nearly straight, erect or spreading, 3-6 ft. long, 

3- 5i in. wide, and about 1 in. thick above the base. The apex terminates in 
a sharp spine about 1 in. long. Ihe henequen {clongaia) develops a distinct 
trunk 3-6 ft. high. Its leaves are 2-2\ in. thick at the base, and arc always 
armed with conspicuous marginal spines or hooks. It has a life period of 
15-25 years. 

* ft 

Sisal [Sisalana) has a very short trunk. The leaves are rarely more than 
1 in. thick at the base; are pale green hut not glaucous and are 4-6 ft. long by 

4- 5i in. wide. They are usually smooth-margined but sometimes hear here 
and there a few unequal spines. The young Hawaiian sisal plants have 
foliage with marginal spines, but these spines disappear as the plants grow 
older. This fact corroborates the theory that Sisalaua is derived from 
elotigaiaov an equivalent form; the latter probably represents a more primitive 
condition. The terminal spine of sisal is stout, and purplish-black in colour. 
Sisal produces a stronger, softer, whiter fibre than heneciuen, but in some¬ 
what less quantity. Its life period is about 8-10 years, as contrasted with the 
15-25 year life of henequen and this shortness of life constitutes one of the 
large problems of sisal culture. Sisalana is raised in the Bahamas, Turks 
and Caicos Islands, Santo Domingo, Central America, East Africa, India, 
Java, and the Hawaiian Islands. Hov\ever, the production of henequen in 
Yucatan greatly exceeds the combined production of all other localities. 

Upon maturity the sisal plant sends up a flowering pole or scape 20-30 ft. 
high. The pole is 3-6 in. in diameter at the base ; the outer layer or rind 
becomes hard and dry, whereas the interior is soft and pithy. Economically 
the poles constitute a waste product; they have a tov^/ fuel value and but few 
practical uses. The panicle is about 8 ft. long and 4 ft. wide. There are 
30-40 hoiizontal candelabrum-like branches in the panicle ; the largest, near 
the middle, are 2 or more leet long, the upper and lower ones are shorter. 
At the ends of the branches are borne dense clusters of erect flowers. These 
are almost invariably sterile; seed capsules are very rare, except when 
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produced artilicially by means of careful hand pollination. Normally, in the 
course of a few days the flowers wither and drop, fimctionless, and are 
quickly succeeded by the vegetative bulbils, which will be described later. 
In its flowering habit the sisal may be compared with the Hawaiian bananas, 
which produce huge quantities of flowers that never seed : reproduction has 
become wholly vegetative and asexual. 

The root system of the sisal plant is relatively simple. The roots extend 
out near the surface, rarely descending below 12-18 inches. When given 
suflicient room the roots will generally spread out over an area equal to that 
covered by the mature leaves. 

The so-called “ Malina ” sisal is Fmrrcva gigautea, allied to the agaves. 
It is common in old gardens and along roadsides and waste places. It is 
now thoroughly naturalized, and is known to the Hawaiians as '"Malina'' 
(their rendering of Manila, in reference to its hemp-like qualities). The 
plant is a gigantic rosette, resembling sisal in aspect, except that the leaves 
of Fiircraea are larger, broader, and thinner, ana much darker green. The 
libre, known commercially as piia, is long and fine, but inferior to sisal in 
strength. It is extensively cultivated in Mauritius, and is commercially called 
“ Mauritius hemp.” 

Sisal fibre is hard or harsh, 3-5 ft. long, and tending to be somewhat 
coaise and stiff. It is light yellow or nearly white in colour, lighter in shade 
than henequen, and much paler than Manila. It is heavier than Manila but 
its working strength is about one-tenth less than that of Manila of the same 
size and tjqie. Sisal fibre is used most extensively for binder twine. It is 
also used for lariats and general small cordage of one inch diameter and 
under, for use on land. Sisal is not generally considered suitable for hoisting 
ropes or for marine cordage. This is its greatest handicap ; on the other 
hand, alleged .sisal rope is often heavily adulterated. 

Hawaiian sisal for many years has demonstrated in the open market its 
superiority over that produced elsewhere. This has been corroborated 
repeatedly by fibre experts. It has uniformly commanded better prices than 
the best grades of hene quengrown in Yucatan. 

The jdeld of fibre is of the weight of the green leaves. The average 
yield of clean dry fibre is 500-1,200 lb. per acre. One thousand leaves 
produce about 50 lb. of clean fibre. Of the 4 % available fibre in the sisal 
leaves, a certain percentage is wasted in the machine-milling. This waste 
can be dried, carded, and worked into a material for stufifing mattresses. 
This sisal mattrcss-libre is excellent for the tropics, being light and cool and 
distinctly sanitary. The short waste fibres also can be used for making a 
paper, much like Manila, and used for wrapping, etc. 

The watery leaf-pulp, which is very acid, is returned to the fields as a 
fertilizer. This material possesses possibilities as a by-product that have not 
yet been developed. 

Sisal fibre has a world market and shipments go from Hawaii to many 
ports. San Francisco, New York, and Japan are the chief markets. Practi¬ 
cally the only competition is that of Yucatan, which raises 9Q% of the world 
crop. Hawaii contributes about one-tenth of one per cent., and does not 
begin to supply the demands for her sisal. The United States imports 
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annually from IS to 18 million dollars worth of sisal and henequen fibre, 
most of which goes into binder-twine. The steadily increasing demand for 
sisal fibre is concomitant with the rapidly extending utilization of mechanical 
grain binders, using twine, throughout the world. The shipments of sisal 
from Hawaii to the United States mainland for the past six years, have been 
as follows :— 


ending June 30 . 

Tons. 

Value. 

1916 

445 

. . «i68,764 

1915 

474 

52,608 

1914 

457 

59.915 

1913 

325 

44,221 

1912 

334 

34,499 

1911 

151 

15,096 


Sisal is characteristic of regions possessing a continuous warm and some¬ 
what dry climate. Contrary to popular opinion, it is not highly xerophytic, 
but it is destroyed by light frosts. It is erroneously reported to successfully 
endure the latter in the Tamaulipas district; the lowest recorded temperature 
in the sisal-growing districts of Yucatan is 48® ; the annual precipitation is 
29-39 inches. The altitudinal range is relatively narrow. Most sisal land 
lies at elevations of not moie than 100 feet above sea level. It is successfully 
grown, however, up to altitude of 2,500 ft. The main plantings of the 
Hawaiian Fibre Company lie at about 700 ft. 

Sisal is exacting in its requirements with refeience to shade and soil 
water. It will not grow in swampy soil where its roots arc immersed in 
stagnant water; it is intolerant of shade. The best sisal lands are brilliantly 
illuminated, thoroughly drained plains, w ith rich soil and faiily abundant 
rainfall. Although sisal can and does grow successfully on thin, dry, rocky 
soil, the quality and yield of fibre is markedly improved when the plant is 
raised under optimum conditions of rainfall, soil fertility, and cultivation. 

The rainfall on the Oahu sisal lands is about 30 inches per annum. No 
art ficial irrigation is undertaken as there is no available water. Despite the 
popular impression that sisal has very low water requirements, it is unques- 
tionabl 3 ^ true that this crop will respond generously to increased water supply. 
If water could be obtained at low cost the increased yield of fibre would 
probably more than pay for the expense of irrigation, and the life of the 
plant lengthened. There seems to be practically no data concerning the 
response of sisal to irrigation. 

Sisal planted on the same land indefinitely without rotation contrary to 
popular tradition does not deteriorate and become unprofitable. The plant 
feeds most heavily on lime, magnesia, potash and phosphoric acid. The 
important ash constituent of the green leaves and fibre are— 



Green leaves. 

Fibre. 

Lime 

33'4^ ... 

36-2;^; 

Potash 

18’8 

15-8 

Magnesia ... 

15-4 

r4 

Phosphoric acid 

rs 

2‘6 


The optimum conditions for sisal seem to be,—an arable lava, limestone 
or coral soil, high temperature subject to only moderate changes, and a 
moderate degree of moisture. 
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Hawaiian sisal is notably free from insect pests and fungous diseases. 
The plants are uniformly clean and sound, and their life is terminated only 
by their own physiological boundaries. Occasionally, through carelessness 
or misfortune, a fire gets started in the dry weeds and brush between the 
rows. This ruins all of the sisal plants with which it comes in contact. 
Fires of this kind are counted among the most serious enemies of bisal. 

Sisal leaves do not drop off or separate themselves from the parent 
plant. Normally, upon matuntj’, they droop groundward and become dry, 
leathery, and shrivelled. When the whole plant finally dies it remains in situ 
for a number of years, a mass of debris, surrounded by offshoots in various 
stages of development. 

Two wholly distinct sets of structures for vegetative reproduction arc 
produced by the sisal plant,—offshoots and bulbils. The offshoots or suckers 
(rhizomes) are formed after the first or second year in the field and their 
production continues until the death of the plant. Bulbils ( “pole^^ or “mast” 
plants) are formed only upon the pole or scape, and thus come only once in 
the life history of the plant, just prior to its death. The offshoots develop 
from the roots and come up through the soil in the immediate \icinity of 
the parent plants, although sometimes at a distance of 6-12 feet. There are 
usually 6-18 offshoots around a mature sisal plant. The aerial portion is 
8-24 inches high, and is a miniature rosette, resembling the parent plant. 
It obtains food not only from its own roots, but also from the runner from 
the parent plant. These suckers correspond in structure and function 
to the suckers that occur on such other tropical plants as the targo, date 
palm, pine-apple plant, banana, etc. 

The bulbils are formed on the branches of the pole, after the flowers 
have fallen. One to four-thousand bulbils are borne upon a single pole. 
The bulbils are 1-6 inches long, and comprise several fleshy leaves upon a 
short stem. They fall to the ground and root, and may be gathered for 
propagation. Bulbils are not as good as offshoots however, as they require 
1-2 years in a nursery before they are suitable for planting out in the fields. 
When about 1 ft. high the nursery plants are dug, all the roots and about 
half of the leaves are cut off, and the plants are allowed to dry for 1-3 
months. Plants thus treated are better for transplanting and respond more 
quickly in the field. 

After a year’s growth the offshoots are suitable for propagation. It is 
customary to dry them for several months before planting, just as in the case 
of the bulbils; this drying appears to aid the plant in making a good start 
after being set out. In general, offshoots are universally used for propaga¬ 
tion, except for starting plantations at long distances, where bulbils are 
sometimes used, as they are smaller and more easily transported. 

The young plants are usually set out at the beginning of the rainy season, 
in order that they may receive its full benefits. In the Hawaiian Islands 
the rains begin in November and continue until March or April, The 
difference between summer and winter is slight, however, both as to rainfall 
and as to temperature. From 500 to 10(K) plants are set to the acre, the 
number varying with topography and soil conditions. The planting distances 
are 6 X 6, 9 X 10, 9x12 feet, etc. The Hawaiian Fibre Company uses 9x6 
feet as its standard for planting. The land is kept free from weeds and brush 
by occasional cultivations, averaging once every 3-6 months. 

The Hawaiian sisal leaves are not cut until the plants are four years old. 
After the first cutting the plants live about five years; then the flowering 
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poles are thrown up and *the life of the plant soon terminates. 10-20 
leaves are taken off each plant at each harvestiiij^f. The leaves are cut 
when 3-5 ft. lon^ and when the lower ones are nearly horizontal. Only the 
lower leaves are taken. In the Bahamas the first crop is cut the thiid or fourth 
year after the plants are set and annual crops are secured thereafter for 6-12 
years. In Yucatan the first crop is not cut until the sixth or seventh year, and 
after that a crop is gathered every 8 months for 15-25 years. The leaves 
are tied into bundles of 50 each, for transporting* to the mill. At the time of 
poling the average sisal plant has produced about 135 leaves, of which 100 are 
mature or nearly so, and 35 leaves which will mature within one year, 
providing the pole is cut off just at the base of the uppermost leaves 

Sisal fibre is removed from the leaf in two ways, by hand and by 
machinery. Practically all of the commercial fibre is removed by machinery. 
As is true of other fibres, however, the hand-cleaned sisal fibre is distinctly 
superior for certain purposes to the machine-cleaned product. In certain 
sections of Yucatan and Mexico the natives clean the fibre by hand; one man 
can clean 6-9 lb. per day. This fibre is used exclusively for the manufacture 
of line hammocks, which sell for their weight in silver. 

The various types of scutching or decorticating machines closely resemble 
one another in principle. The fresh green leaves are fed sidewise into the 
machine at the rate of 30,000-40,000 leaves per day. About 20 'seconds 
arc required in which to clean a single leaf. The green juicy pulp or 
parenchymous tissue, which comprises tlie bulk of the inteiior of the leaf, is 
crushed, beaten, and scraped away by blunt knives fastened to 2 rapidly 
revolving drums. As an excellent instance of tlie unnecessary complexity of 
some of this sisal machinery mav be cited the case of the Hawaiian Fibre 
Company. Two Ions of gear-wheels were removed from a single machine, 
greatly increasing its efficiency and at the same time reducing the cost of 
operation. 

The sisal juice contains very strong acids that arc destructive to all .'Jorts 
of common materials,—iron, cement, leather, wood, etc.,—with the exception 
of bronze. All working parts of the sisal machine, that come in direct contact 
with the sisal juice, are therefore constructed of bronze. In some machines 
streams of water play upon the fibre as the latter passes through the scutching 
wheels. 

The fibre is taken directly from the machine to the drying yard where it 
is spread out in the hot sunshine to dry and bleach. It is laid Hat on the 
smooth floor of crushed coral, and turned once. This process requires about 
6 hours. 'Phe dry fibre is well brushed, so that all the fibres are parallel with 
one another. The short, kinked, and waste fibre is sorted out. Finally the 
fibre is baled into bales weighing about 700 lb. The baling box is 4 ft. 
6 in. X 2 ft. 6 in. x 2 ft. 6 in. and is operated by hydraulic pressure. The bales 
require no covering, and are tied with ropes made of the twisted fibre. They 
are taken to the shipping point, Honolulu, by railroad train. 

During the past two years experiments have been carried on in Hawaii 
to produce a hybrid sisal derived from the two parents clongata and sisalana. 
It is hoped that this hybrid will produce the superior 'qualities of fibre from 
the sisalam and partalie of the much desii-ed quality of long life of the 
henequen. Experimentation of this kind is not known by the authors to have 
been attempted in any other part of the world. 

There are also under way, in Hawaii, chemical investigations of the waste 
product. These studies indicate that valuable properties are undoubtedly 
latent in the sisal wastes. 

It is to be greatly regretted that many of the uses of sisal and its numerous 
varieties have passed out with the passing of a great race, the Toltecs, who 
thoroughly understood the culture and uses of this plant. 
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SOILS AND MANURES. 

MAKING AND STORING FARM-YARD 
MANURE. 


Wherever there is a farmer in any part of the world, whatever the crop 
he cultivates, he has to face the question of preserving or increasing the pro¬ 
ductiveness of his land. The fact, that the fertility of soil decrease^ after 
continually taking crops off it, was recognized long before the reason of this 
decrease was known, and the practical method of preserving fertility by the 
application of manure was acted on probably long before the beginning of 
history. It is certain that the earliest writers on practical agriculture whose 
books have come down to our age knew the value of farm-yard manure, and 
gave directions about its use as the great fertilizer of the soil. 

Varro, who lived from 116 to 27 B.c., has been called the father of 
agriculture, because of his tieatise in three books, DeRe Ritsfica, wdiich treats 
systematically of agricultural practice, and is the earliest work of the kind 
wliich has survived to the present day. He has much to say about the art of 
managing the manure on a farm. He insists on two points ; first, that the 
manure should be rotted before being applied to the land, and thatthere must 
therefore be two heaps—one fresh and one rotted ; secondly, that the heaps 
should be kept moist by allowing water to run on to them, and by protecting 
their sides with twngs and leaves. Columella, another T/atin writer, whose 
treatise in twelve books, under the same title as that of Varro’s, has also 
survived to our day, gives many directions as to the storing and utilization of 
faiTii-yard manure. He gives instructions as to the manner of constructing 
the place or pit where the manure is to be kept, and also emphasizes the 
necessity of applying only rotted manure to corn, although fresh manure 
might be well applied to grass. These precepts of Varro and Columella 
became the recognised method of dealing with farm-yard manure through 
Europe until well into the 18tli century. This practice may be summed up 
as follows :— 

1. The manure must not be allowed to become dry. 

2. It must be rotted before being applied to corn. 

No attention was paid to bad effects of rain on a manure heap, as neither 
of those authors had anything to say about it. 

A paper in The Journal of the Royal Agricultural Society of 
England, Vol 77, 1915, by E. J. Russell, D, Sc., and E. H. Richards, from 
which the present article largely draws, denis with this subject from the point 
of view of results of experiments during the previous three years at Roth- 
amsted and Cambridge. 
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The subject is of quite as much importance to modern agriculturists as it 
was to the ancients, and to those of tropical countries as to those in the tem¬ 
perate zone. For not only is farmyard manure the most widely used fertilizer, 
but the amount used much exceeds both in weight and value that of all other 
fertilizers put together. In the United Kingdom alone the weight of farm¬ 
yard manure made use of in the year before the war was estimated at 37,000,000 
tons, valued at £11,000,000, while the weight of all other fertilizers used was 
1,105,000 tons, valued at £*4,540,000. Inmost other agricultural countries 
the proportion of farm-yard to aitilicial manures is probably still greater. 
Seeing then that farm-j^ard manure is of such prime importance in agricultural 
economy, it is evident that waste of its most valuable constituents should be 
minimized as much as possible, unfortunately this is under ordinary condi¬ 
tions of making and storing, very considerable. Investigation into the causes 
of this wastage is by no means easy, for farm-yard manure is variable in 
composition, and difficult to sample and analyse satisfactorily, so as to obtain 
reliable conclusions. The problem is being definitely attacked, however, 
and some definite results have been reached. 

It must be remembered that, apart from litter, straw, etc., added to it, 
what is known as farm-yard manure is made up of two kinds of excretions ; 
the solid faeces, which is the undigested material that the animals’ alimen¬ 
tary canal has been unable to deal with ; and the urine, containing the 
digested material, after it has been dissolved, assimilated, and passed out 
of the animal’s body. 

Now modern analyses have shown that the urine contains a far greater 
percentage of the most valuable fertilizers, nitrogen and potash, thati the 
solid faeces ; and further that the nitrogen and potash of the urine are of more 
fertilizing value than the same constituents of the fmces, because the former 
are already dissolved, and capable of immediate assimilation by plants. 

It is impossible, however, in making farm-yard manure to collect all 
the urine ; consequent on this are the differences noted in analyses of farm¬ 
yard manures. It has been demonstrated, however, that the manure coming 
from animals well fed on oil cake is richer in nitrogen and phosphates than 
that from animals deprived of such nitrogenous food. 

Experiments at Rothamsted were planned for the purpose of finding out 
how to preserve the best elements in farm-yard manure. In the first place it 
was demonstrated that a manure heap should be compacted as a measure of 
precaution, because the loss of nitrogen, and phosphates from a compacted 
heap, as compared with that from a loose heap, shows that the expense of 
compacting is quite justified. The common practice in the West Indies of 
keeping the manure in the cattle shed until wanted for use, is to be com¬ 
mended in this connection. The continual trampling of the cattle does 
much towards effective compacting. 

The next series of experiments was to discover whether sheltering of a 
manure heap from weather and rain was of any benefit. Here the result 
showed that between unexposed and exposed manure there was a very great 
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difference emphasizing the necessity of shelter for manure heaps. The con¬ 
clusion drawn from this series of experiments is that the provision of shelter 
for the manure heap is very important, and that serious losses arise when 
manure is exposed to the weather.* Compacting the heap only slightly 
diminishes the losses; the only way of dealing with them is to provide a 
shelter or some sort to the heap. 

An objection to sheltering a manure heap is that it tends to make the 
manure too dry, which is correct to a certain extent, inasmuch as dryness 
tends to encourage nitrate formation which is not especially desirable and to 
discourage the decomposition of the litter, which is eminently desirable. But 
to try and add water to a sheltered heap only makes matters worse ; the loss of 
nitrogen -only becomes more marked. Direct field experiments show that the 
best course to pursue is to shelter the manure heap, but to check the tendency 
to become dry by keeping it as compact as possible. 

Further experiments showed that manure retains its fertilizing consti¬ 
tuents best when it is :— 

a. Kept compact. 

b. Sufficiently moist, but not too wet 

c. Under shelter, and not stirred up. 

Yet all these precautions only retard ine\itable loss. So the question is, 
can not the loss in tlie beneficial constituents of manure be altogether avoided? 

Experiments designed to find out what processes go on in a manure 
heap, and why losses arise, have to be carried out primarily in the laboratory. 
But what is discovered in the laboratory holds good in the field. From care¬ 
ful laboratory experiments the following conclusions were arrived at:— 

1. The loss of nitrogen from a manure heap is partly due to three 
causes : (a) the washing away of soluble substances ; (b) the volatilization of 
ammonia ; (c) the liberation of some other gas, presumably gaseous nitrogen. 

2. These losses begin as soon as the air is allowed to enter the heap, 
and they become more intense as the temperature rises. 

3. The losses do not take place when air is completely excluded from 
the manure. 

4. When air is completely excluded, and the temperature is caused to 
rise, not only is there no loss, but a distinct improvement in quality takes 
place. 

Both the laboratory analyses and field experiments thus show that expo¬ 
sure to atmospheric influences causes a loss in quantity and quality of the 
manure. No manure heap, however, has yet been made which will abso¬ 
lutely meet the conditions of conclusions 3 and 4, Still it is clear that it is 
to the advantage of the farmer to endeavour to store his manure in such a 
way as to approximate to those conditions as nearly as possible. 

The common method of making up manure in the open with no shelter 
over it must be condemned, as most surely causing very considerable loss in 
quality. There is no question but that some shelter from rain is most neces¬ 
sary, and that the heap should be compacted as closely as possible. In all 
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cases special care must be taken of any liquid draining away from the manure 
heap. Some kind of a tank ought to be made to hold it. This liquid should 
not be poured back on the manure except just before spreading, but it ought 
to be applied to the land separately. The use of this and of urine as liquid 
manure produces excellent results. 

Even with these precautions it is still certain that large wastage takes 
place at present in the making and storing of farm-yard manure. The labora¬ 
tory experiments show that not only can manure be stored without loss, if 
air and water are completely excluded, but that positive gain in quality is 
produced, if, in addition, the temperature is raised. The conclusion, there¬ 
fore, is that the only method of excluding the air in practice would be to store 
the manure in air-tight tanks or pits. 

In the West Indies the question of increased temperature is arranged for 
by nature. The details of construction of such tanks or pits would have to 
be carefully worked out, so as to discover how far the gain in fertilizing 
power of the manure would counterbalance the expense of such a tank or 
pit. It would seem, however, that any attempts to avoid loss in making and 
storing manure will have to be on these lines, and the possible gain to the 
former makes it a subject worth most careful attention.— The Agric. News, 
Barbadosi Oct. 30, 1917. 


POTASH PROM A NEW SOURCE. 


A new source of supply for potash has been found. Since the war has, 
in a large measure, shut off the supply of potash and so much depends upon 
the cultivation of the soil, every new supply counts. 

It has been discovered that large quantities of the dust that accumulates 
in certain portions of the apparatus used in making pig iron from iron ore— 
that is, in the blast furnaces—contains appreciable quantities of potash. The 
amount found depends upon the kind of ore used in the blast furnace charge. 
As the charge of ore, limestone, coke, etc., passes down the blunt furnace, 
quantities of dust, fine ore and products of the smelting operation are carried 
out at the top of the gases. From these gases the dust is collected or deposits 
itself in various places in the system of flues and stoves. 

The recover^" of potash from blast furnace operation has been particu¬ 
larly investigated by the superintendent of blast furnaces of one of the lai’gest 
steel companies in the country. He states that the ores used by his company 
are of such a nature that potash is now more abundantly produced as a by¬ 
product than at some other plants using iron ores. From April 1, 1915, to 
July 1, 1916, he states that 1,074 net tons of dust in carloads containing an 
average potash (K20) content of 9'9 per cent, were collected. Instead of 
being dumped into a dirt car this dust was simply emptied into a central bin. 
Knowing just what dust to recover reclamation was commenced after the war 
started because of the advance in the price of potash, and a satisfactory con¬ 
tract for its sale was negotiated. The company has been disposing of the 
du$t at a good profit ever since.-— Mysore Economic Journai,, October, 1917. 
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TOBACCO. 


RESEARCHES ON TOBACCO. 


There is much that is of interest to tobacco planters in Kidgeway^s studies 
on “Grain of the Tobacco Leaf’ (Journ. Agric. Research vii. 6.p. 269). 
Such suggestions as ‘Rapid curing (“haying-down’O causes an imperfect 
aggregation of grain and poor burning qualities^ and ‘a low degree of grain 
aggregation is apparently connected with a high-chlorine content ’ or ‘storage 
of leaf improves the burning qualities because of its connection with slow 
aggregation of grain bodies rather than due to the loss through aging of some 
substances injurious to the burning quality’ are startling in their novelty. If 
further researches confirm the validity of these beliefs our views on curing 
etc. might have to undergo a revision. 

Grain bodies develop only after harvesting. Their development might 
be connected with highly refractive droplets which on the drying of the leaf 
seem to migrate towards those which had produced crystal nuclei and thus 
increase by accretion to form a solid grain body. The factors which 
determine the number and distribution of these nuclei are not known but it 
is thought that the rate of desiccation and the degree of maturity of the curing 
leaves are of importance. This appears to be supported by the fact that all 
aircured [cigar] types possess grain in some degree whilst in Hue-cured types 
it is not evident. In flue-cured leaf the substance which would have aggrega¬ 
ted into more or less definite grain bodies are deposited in the form of a haze 
of minute crystals throughout the tissues of the leaf,—curing and drying being 
too rapid to permit of such aggregations. When undergoing fermentation it 
is believed that the highwater content of the fermenting tissue results in 
a re-solution of the grain substance particularly of the smaller bodies and this 
aggregates round other grains. It is to this that the improvement of the 
burning qualities of the leaf with storage is attributed as above mentioned. 

The grain of cigar tobacco, based upon microscopic features enable the 
recognition of five forms the significance of which is still a matter to be 
investigated. They are shown to consist chiefly of calcium with a little 
magnesium and potassium in combination with citric and malic acid rather 
than of oxalic acid. There is thus no foundation whatever for the view held 
by many that they are composed of potassium nitrate. 

The assertion by experts that a “ close grained” leaf will burn poorly 
whilst one possessing an “open-grain” will have a greater fire-holding capacity 
is correct. This is stated to be due to the fact that the grain substance is 
injurious to the burn retarding the advance of fire. In an “ open-grain” 
leaf the substances are aggregated and sufficiently far apart to permit fire to 
advance rapidly through cells emptied of grain material. Thus it is that the 
degree of aggregation influences the burning quality. 

The influence of the degree of aggregation of the grain substance upon 
such factors as colour, texture, and elasticity of the leaf is still to be investi¬ 
gated. Whilst the character of the grain is only a minor consideration in 
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fixing the value of a given sample, its correlation with other factors will 
undoubtedly lead to making it more important than has hitherto been 
supposed. 

Allard (Am. Joimi. of Bot. iii. 9.p. 493) confirms hv physiological 
experiments what E\st, H\yes and Rkiniurt had previously shown from 
statistical studies that environmental conditions have little it no efiect upon 
the of leaves produced by a tobacco plant. Drought may stunt the 

size of leaf, plant or even inlloresccnce but the variation in the number of 
leaves is not due to drouglit or to conditions uiifa\ourablc to giowth. It is 
tentatively suggested that “nutritional differences during some initial period of 
embryonic development determine leaf number." 

FI. \j. VAN B. 

LIFE HISTORY AND HABITS OF THE 
TOBACCO BEETLE LASIODBRMA 
SBRRICORNM FABRICIUS. 

G. A. RUNNER. 

THE EGGS. 

Period of Incubation .—'riicejifi stajicat ordinary teiupenilures in suniiner 
lasts from 6 to 10 days. In warm weather during summer it averages about 
■ 8 days. Klggs kept at a constant lempeniturc of SU^F. nearly all hatch the 
sixth or seventh day after they are laid. Cool weather may retard hatching 
for a considerable time. 

THE LARV/B. 

Newly hatched larvte are somewhat more active than later, and owing 
to their extremely small size readily enter boxe.s or containers liolding 
tobacco. When exposed to light, the larvm disappear within the food 
substance or under cover as quickly as possible. They are able to crawl for 
short distances and often migrate from iufesletl to uuinfested material. 'I'liis 
habit sometimes accounts for the quick appearance of injury in freshly made 
cigars. Partly grown larvaj shaken from leaf tobacco have been found on 
cigar makers’ tables. These larva* easily enter the open ends of the cigars, 
and in a very short time their work ni.iy be noticed in the bundle or box of 
finished cigars. Several cigars in a box or package mav be injurej:! by a 
single larvaj. Preference is sliown for the thinner or chaffy leaves of cured 
tobacco, and for certain t 3 'pes of high grade that are mild and sweet 
flavoured. Strong, heavy types of leaf tobacco ordinarily are not injured 
to such an extent as are the milder or thinner t 5 'pes, unless stored for a long 
time. Leaf tobacco which is fire cured or smoke cured, such as that grown 
in the dark-tobacco sections of Virginia and in the “black patch” of 
Kentucky and Tennessee, seldom is badly injured. This is due in part 
perhaps, to the flavour or quality given the leaf by the smoke, as well as to 
the natural qualities of tobacco of this type The smoke seems to act for a 
time as a repellent, since the same type of leaf, flue cured, is attacked readily, 
although not to so great an extent as lighter bodied tj’pes. These ty’pes, as 
■well as all others, however, are more likely to be injured after the leaf has 
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become aged. The changes brought about by long storage of any tobacco 
seem in some way to make it more acceptable as food for the larvae. 

Length of Lawa Stage ,—At ordinary room temperatures in summer the 
larva or feeding stage extends over a period of from 30 to 70 days, depend¬ 
ing mainly on the temperature and on the charactei, abundance, and 
condition of food. In cold weather the larvie become dormant and may 
remain in this condition for some time. It is mainly in this stage, in cool 
climates, that the insect passes the winter. When the larvae have finished 
feeding and are incased within the pupal cells they are able, either as larvae 
or as pupce, to stand a considerable degree of cold. Larva; within the cells 
are also more able to resist treatment with fumigants. Activity in the larva 
stage ceases at temperatures ranging fi 0111 60^^ to 67° F. The most favour¬ 
able conditions for rapid development of larvre are a suitable food substance 
in a compact or concentrated form, high and uniform temperature, high 
humidity, and protection from strong light and from rapid evaporation. 

The Pupal Cells ,—After the larvze have become fully grown and ready 
to transform to the pupa stage they construct cells or cocoons, usually within 
the food substance. In leaf tobacco these cells usually are found along the 
midrib or in folds of the leaf. In boxes of cigars some of the cells may be 
found between the cigars and the sides of the box, but the greater number 
are found within the cigar. In leaf tobacco the cells frequently are incom¬ 
plete, the larvm using folds of the leaf for part of the cells. Within dense 
substances the surrounding material forms the necessary protection, the 
walls of the cell being fragile and thinly lined. The cells are more or less 
egg-shaped and about one-liftli of an inch long. Often they are without 
definite shape. 

The Prepupa Sta^e ,—Before transformation to pupze there is ordinarily 
a period of from 4 to 12 days during which the larvm within the cells undergo 
structural changes, but if exposed to low temperatures they may remain in 
the cells for a considerable time before these changes take place. Before 
changing to pupm the larvae‘he in a curved position wdthin their cells, ard 
their movements cause *the cells to become considerably larger than the 
larvae. Their bodies then contract and become more deeply wrinkled. 

THE PUP/E. 

The pupa stage of the tobacco beetle at room temperatures during the 
warmer months of the 5 ’'ear lasts from 5 to 10 days. The average of 38 
records obtained at Tampa, Fla., during July, 1913, was found to be 7‘8 days. 

THE ADULTS. 

When the change to the beetle or adult stage has taken place the beetles 
remain inactive in the cells for from 3 to 7 days. After emerging they 
remain at rest for a day or more, their colour gradually deepening to reddish 
brown. At first the beetles are comparatively soft, and they do not attain 
their final degree of hardness until they are ready to move away from tlie 
pupal cell. They crawl or Hy about actively and are capable of flying for a 
considerable distance. They avoid intense light and move about most 
actively in subdued light or in darkness. When in the dark they are 
attracted toward subdued daylight or to artificial light. In tobacco ware¬ 
houses they may often be found in large numbers at the windows in late 
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afternoon, the flight toward the windows being heaviest at sunset. During 
the day the beetles will be found most numerous in secluded places, such as 
crevices in the walls or in the leaf tobacco. They have a habit of feigning 
death when disturbed. The adults generally begin to mate the second or 
third day after becoming fully mature. In tobacco warehouses the beetles 
seldom are found active at temperatures below 65® F. Activity increases as 
the temperature becomes higher, but ceases between 117® and 120® F. 

Length of the Adult Stage, ^Iw w’arm rooms, or in summer, the beetles 
die much sooner than when emergence occurs during cooler weather. 
Although they may gnaw thiough tobacco or other food substances to escape 
from the locality where transformation took place, little evidence of feeding 
has been observed. Adults have been found to lay eggs and live the normal 
length of time whether food was present or not. Under usual conditions 
they live from three to six weeks. 

Oviposiiion ,—Egg laying usually begins in from two to six days after 
emergence. In waim places where tobacco is not subjected to temperatures 
much below 70® F., eggs may be found at any time. In the Middle and 
Northern States, where tobacco is kept in unheated buildings and the 
tenipeniture is about the same as out of doors, the eggs are laid only during 
the warmer months of the yeiir. In experiments at Richmond, Va., the last 
eggs were obtained from beetles kept in an unheated building on October 
28th, 1914, and the first eggs weic obtained the following spring on May 2nd. 
There seems to be a rather common belief that the eggs arc laid on the leal 
of tobacco in the fields or during the process of curing, and that these eggs 
do not develop until the tobacco is handled or made up into cigars or other 
products. This is not the case, as the eggs at ordinary temperatures hatch 
a few days after they are laid, and the beetle does not infest tobacco until 
after it is cured. The eggs adhere very lightly to leaf tobacco and arc 
dislodged easily by handling. The beetles deposit their eggs in crevices or 
folds of the leaf, or in secluded places away from the light, and where the 
closely packed food substances protects the eggs from evaporation. The 
egg-laying period normally lasts fioin 2 to 17 days, and the number laid by 
each female is approximately 25 to 30. 

SUMMARY OF LIFE HISTORY. 

The insect lives in its food substance during all stages of its existence. 
In tobacco or other food substance kept constantly warm breeding is 
continuous, and there may be as many as five or six generations a year. 
Under such conditions in tobacco warehouses in the latitude of Virginia 
and Tennessee there are three or four generations a year. The time required 
to complete the life cycle of the insect depends mainly upon temperature 
and may be as short as 45 days, normally varying in summer from 45 to 70 
days. Eggs are laid in the food substance. They hatch in from 6 to 10 
days. The larva period is from 30 to 50 days and the pupa period from 
6 to 10 days. Under usual conditions adults live from three to six weeks. 
In temperate climates the insect passes the winter mainly in the larva stage. 
It thrives best where the temperature and humidity are high and in tobacco 
or other food substances protected from rapid evaporation.— Extract from 
Farmers* Bui.uinTx 846, Untitei? States Department of Agriculture. 
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POULTRY. 


EXPERIMENTS WITH LAYING HENS. 

W, J, BUSS. 

Summary. 

RANGE Vs. CONFINEMENT. 

Experiment la ,—This experiment was begun May 4, 1912, and lasted 882 
days. The fowls used were S. C. White Leghorns hatched in the spring 
of 1910. 

The mortality was 23’23 per cent, for the confined lot and 1S'S3 per 
cent, for the lot on range. 

There was practically no difference between the two lots in the amount 
of grain and mash consumed per hen. 

The average egg production of the hens on range was IS'4 per cent, 
higher than that of the hens that were confined. 

The cost of feed per dozen eggs produced was 14’8 per cent, higher 
for the confined lot than for the lot on range. No charge for the range is in¬ 
cluded in these calculations. 

The difference between cost of feed and value of eggs was 27’4 per cent, 
greater for the range lot than for the confined lot. 

The value of range in this experiment was 62 cents per hen. 

Both lots of hens were kept in confinement from the time they began 
to produce eggs in December, 1910, until the beginning of this experiment 
This doubtless accounts for the relatively small difference in the egg produc¬ 
tion by the two lots. 

Experiment lb .—^This experiment was begun November 30, 1913, with 
S. C. White Leghorn pullets and was continued for 728 days. 

The mortality was 17'S per cent, for the confined lot and 12’3 per cent, 
for the lot on range. 

The average grain and mash consumption per hen was I’S per cent, 
higher for the range lot than for the confined lot. 

The average egg production per hen was 29*8 per cent, higher for the 
range lot than for the lot in confinement. The egg production of the range 
lot was unusually high. The average production per hen for the first year 
was 181*2 eggs, and for the second year 133*3 eggs. 

The cost of feed per dozen eggs produced was 26*1 per cent, higher for 
the confined lot than for the range lot. 

The difference between cost of feed and value of eggs was 48’3 per cent, 
greater for the lot on range than for the confined lot. 

The value of range was 86 cents per hen during the first year and 55 
cents per hen during the second year. 
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Experiment Ic. —S. C. White Leghorn pullets were used in this experi¬ 
ment, which was begun November 29, 1914, and lasted 364 days. The 
pullets gained almost half a pound in weight during the experiment, indicat¬ 
ing that they were not as well matured as is desirable at the time of the year 
when this experiment was begun. 

The mortality was practically the same for both lots. 

The pullets on range consumed 4*6 per cent, more gram and mash 
than did those that were conlined. 

The average egg production was 43*9 per cent, highei for the range lot 
than for the lot in confinement. 

The cost of feed per dozen eggs produced was 36*3 per cent, higher 
for the confined lot than for the lot on range. 

The difference between cost of feed and value of eggs was 70*5 per cent, 
higher for the lot on range than for the confined lot. 

The value of range per pullet in this experiment was 68 cents. 

VARIETY T^. SIMPLE RATIONS. 

Experiment I la .—This experiment was begun with S. C. White Leghorn 
pullets, November 24, 1912, and closed October 6, 1915, lasting 1,047 days. 

The mortality was slightly higher for Lot 2, receiving a ration of corn, bran 
and meat scrap, and Lot 3, receiving a rdtion of corn, wheat, oats, bran and meat 
scrap, than for Lot 1, receiving a ration of corn and meat scrap, 'rius differ¬ 
ence in mortality may not have been due to the rations fed. I'he mortality 
was lower for Lot 3 during the first two years, but much higher during 
the last period, than for Lots 1 and 2. 

The average feed consumption per hen was 9*3 per cent, more for Lot 
3, and 3*2 per cent, less for Lot 2 than for Lot 1. 

The egg production for Lot 1 was 5*2 per cent, lower than for Lot 3 and 
20 per cent higher than for Lot 2. 

The cost of feed per dozen eggs was 16*1 per cent, higher for Lots 2 and 
3 than for Lot 1. 

The difference between cost of feed per hen and value of eggs per hen 
was $4*18, $3*09, and $4*11 for Lots 1, 2 and 3, respectively. 

Experiment 11b .—In this experiment, which was begun December 4,1913, 
and covered 672 days, S. C. White Leghorns hatched in the spring of 2913 
were used. 

The mortality was 20, 32 and 8 per cent for Lots 1, 2 and 3, lecciving 
rations of corn and meat scrap; corn, bran and meat scrap; and corn, wheat, 
oats, bran, middlings, oilmeal and meat scrap, respectively. 

The average feed consumption per hen was 17*4 per cent, more for Lot 
3 than for Lots 1 and 2. 

The average egg production per hen was 2*1 per cent, higher for Lot 2, 
and 8*4 per cent, higher for Lot 3 than for Lot 1. 

The cost of feed per dozen eggs produced was 27 per cent, higher for 
Lot 3 than for Lots 1 and 2. 

The difference between cost of feed and value of eggs was $2*09, $2*15 
and $1*98 per hen, for Lots 1, 2 and 3 respectively. 
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VARIOUS AMOUNTS OF PROTEIN IN RATIONS : FOR BARRED 

PLYMOUTH ROCKS. 

Pullets hatched in the spring of 1^14 were used in this experiment, 
which was begun December 13, 1914, and lasted 364 days. 

The mortality was 28*8, 24*6 and 33*9 per cent, for Lots 1, 2 and 3. re¬ 
ceiving rations carrying approximately 10, 15 and 20 per cent, of ciude pro¬ 
tein, respectively. 

The food consumption per pullet for Lot 2 was 13*6 per cent, higher than 
for Lot 1 and 5*3 per cent, higher than for Lot 3. 

Lot 2 produced 50*9 per cent, more eggs per pullet than Lot 1 and 27*8 
per cent, more than Lot. 3. 

The cost of feed per dozen eggs produced was 15*5 per cent, higher for 
Lot 1 and 36*9 per cent, for Lot 3 than for Lot 2. 

The difference betw’een the cost of feed and the value of eggs was I'l'OQ, 
$1*81, and $1*05 per pullet tor Lots 1, 2 and 3, respectively. 

Lot 1 consumed 32*1 per cent, more, and Lot 3, 22 per cent, more dry 
matter per dozen eggs produced than did Lot 2. 

FOR S. C. WHITE LEGHORNS. 

The mortality was 8*3, 13*3 and 6*7 per cent, for Lots 1, 3 and 3 res¬ 
pectively. 

The feed consumption was practically the same for Lots 2 and 3, Lot 1 
consumed 10*9 per cent- less feed per pullet than did Lots 2 and 3. 

The egg production per pullet was 53 per cent, higher for Lot 2 than for 
Lot 1 and 6*6 per cent, higher than for Lot 3. 

The cost of feed per dozen eggs produced w'as 18*7 per cent, higher for 
Lot 1 and 22*6 per cent, higher for Lot 3 than for Lot 2. 

The difference between cost of feed and value of eggs was $1*04, $1*78 
and $1*47 for Lots 1, 2 and 3 respectively. 

Lot 1 consumed 36*3 per cent, more dry matter per dozen eggs produced, 
and Lot 3, 8*6 per cent, more than did Lot 1. 

The Leghorns required less feed per unit of eggs produced than did the 
Rocks. The cost of feed per dozen eggs produced was 27*4 per cent, higher 
for the Rocks than for the Leghorns. 

The dry matter required per dozen eggs produced was also approxi¬ 
mately 27 per cent, for the Rocks than for the Leghorns. 

Experiments similar to those discussed in this bulletin are being con¬ 
tinued, and results secured will be published later.— Bull. No. 291, Ohio 
Agricultural Experiment Station. 

RUNNER DUCKS AS FARM LAYERS. 

The following note has been communicated to the Board by Mr. A. 
Johnson, of Troed-y-Rhiw, North Wales ;— 

It has often been contended—^and, indeed, proved by actual test—that a 
good strain of laying ducks is more profitable than hens to the average farmer 
when egg-production is the main object. There are many reasons why this 
should be so. In the first place, ducks can better withstand extreme cold than 
ordinary fowls, and this means, that as layers, they not so e^ily checked 
during winter. They are also much less prone to disease, require less atten¬ 
tion, are more easily satisfied in the matter of diet and housing, and remain in 
a condition of prolificacy to a far greater age than does the average hen. 
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GENERAL CHARACTERISTICS. 

The Indian Runner duck is the greatest layer of all waterfowl. Flocks 
of this breed from a good strain will often average a higher egg-production 
than hens of selected quality, and most ol the eggs will be produced in the 
winter months. Being great foragers for nalural food, Runners are more at 
home on a farm than anywdiere else and given the opportunity, thev will roam 
far and wide the whole day long, and for the greater pai t of the year practically 
keep themselves. Feeding is thus reduced to a minimum, and pasture and 
arable land derive great benefit from such inveterate destroyers of noxious 
insect pests. 

Another important point must not pass unnoticed in regard to this useful 
little duck. Many farmers say that they will not keep waterfowl because 
they foul the cattle’s drinking water. This is very true in man 5 " instances 
and with most breeds, but the Runner is curiously unlike the remainder of its 
genus, since it prefers to roam the fields rather than to dabble about in pond 
and stream. A few years ago a farm w^as rented by the writer upon which 
the water supply had to be rigorously conserved. Yet the flock of Indian 
Runners, which occupied colony houses about the fields, seldom gave any 
trouble in this respect. These ducks do not possess the same instinct for 
water and boggy land as others. They can, indeed, be kept in perfect health 
with nothing more than an ordinary vessel for drinking purposes, and swim¬ 
ming water is not essential to the successful fertilisation of the eggs. 

HOUSING. 

One ol the fiist essentials to the success of keeping Runner ducks for 
egg-production on farms is good housing. It is a bad practice to allow the 
stock to lead a makeshift life if an abundant supply of eggs is required. The 
birds should be given a dry, well-littered floor, and they should be closed in 
at night. At least one side of the house should consist of open wire netting, 
and it is necessary to erect a temporary fence of the same material round the 
sleeping place. In this improvised pen the flock must remain until about 
10 a.m., and there the birds may be given waiter andhheir first feed of the day. 
If this precaution is not taken, many eggs will be laid away and lost. All 
breeds of duck lay, as a general rule, .before the hour stated. 

EGG LAYING. 

The eggs of the Indian Runner are rather smaller than those of the other 
breeds, and generally white or cream in colour* A good duck will lay all the 
year round, with brief inteiwals, commencing in her first autumn at the age 
of six months, and continuing in profit until she attains her fourth or fifth 
year. In individual cases the ducks will often lay longer than that. Indeed, 
one should not consider a Runner to be at her best until she is at least two- 
and-a-half years old, though, naturally, individuals vary very considerably. 
For general purposes the eggs of this wonderfully prolific breed usually fetch 
rather a higher price tlian hens^ eggs, for they are not only larger but, being 
entirely free from that strong or “ ducky^’ flavour common to the average 
duck's egg, they are used for precisely the same purposes as the former. 

VARIETY* 

There are several varieties of Indian Runner ducks, the fawn and white 
being perhaps the most reliable. The whites, however, have often proved 
themselves remarkable layers, and they possess the advantage on the farm 
that they can more easily be seen. This latter is worth considering in some 
circumstances, but Runners, though they are such keen foragers, and long¬ 
distance wanderers, rarely fail to return to their house at dusk, Some of the 
writer's flocks would roam half-a-mile away, but they were always at home 
before night-fall.—JouRN. of the Bo, of Agric., Oct. 3917. 
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AGRICULTURAL EDUCATION. 

-- 

SCHOOL OF TROPICAL AGRICULTURE, 
PERADENIYA. 


REPORT OF HEADMEN’S COURSE, 1917. 

1. In terms of Sessional Paper XXXVII, 1900, para^s. q & f, Govern¬ 
ment Agents were circularised with regard to a course in Agriculture for 
Headmen. Arrangements were based on the replies received and on con¬ 
siderations of accommodation in Pei*adeniya. The course commenced on 
May iSth and ended on December 18tb, 1917, covering 26 weeks of work. 
There was one vacation from September 29th to November 6th. 

2. 16 Headmen reported for admission. Of them 13 were Sinhalese 
and 3 Tamil. They represented the seven following provinces: Western (4), 
Central (3), North-Western (3), U\a (2), Eastern (2), Northern (l) and 
vSouthern (1); and the nine following districts: Kandy (3), Colombo (2), 
Badulla (2), Kiirunegala f2), Kalulara (2), Trincomalie (2), Galle (1), Jaffna ll), 
and Chilaw (1). The North-Central and Sabaragamuwa Provinces were 
unrepresented, 'rhese classified according to office were as follows 

2 Koralas, 1 Native Writer, 8 Police Headmen, 4 Arachchies, and 1 Vel Vidane. 

3. A house was rented and furnished for the accommodation of the 
16 headmen. While in attendance, they received free furnished lodging, free 
tuition and an allowance of Rs 10/- per mensem towards the cost of their 
board. One of the headmen was selected to control the discipline of the 
hostel as Prefect; and the hostel was inspected at regular inteiwals by the 
lecturers in charge, the Registrar and the Principal. The hostel was kept 
consistently clean and orderly and the conduct of those in residence was 
excellent. Their health during the couise was good; there was no case of 
epidemic disease. There were a few cases of malaria and influenza. 

4. All work was conducted in the vernacular, in Sinhalese by 
Mr. Hulugalle and in Tamil by Mr. Cooke. The weekly programme 
allowed 4 mornings for fieldwork, 2 for notebook work and S afternoons for 
lecture and demonstration work. The average age of the men was 34 years. 
The theory work was in consequence reduced to a minimum and the de¬ 
monstrations proportionately increased. With slight alterations, the work 
covered averages two-thirds of the *^One Year’s Course” of the School 
Prospectus. 

5. The work of the course groups itself into two divisions,—Fieldwork 
and Classroom work. The fieldwork comprised the cultivation of plots of 
land and demonstrations in Planting and Horticulture. In the classroom 
were given lectures in the science of agriculture closely correlated with the 
work done in the field. The work covered may be summarised as follows;— 

FIELDWORK 1. Plots, 52 2-hour periods were employed in the 
experimental cultivation of crops. Each headman w^as allotted 1/16 acre and 
the crops cultivated were: Sorghum, Maize, Kurakkan, Bandakka, Brinjal, 
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Chillies, Lima Bean, Me, Dhall, Mun, and Curry Stuffs. 2. Planting 
26 2-houi* periods were devoted to demonstrations on the oultivatioii ot,— 
Paddy, Coconuts, Tobacco, Orchard and Vegetable crops, Green Manures, 
Vanilla, Tea, Coffee, Cacao and Rubber. 3. Horticulture. 26 2-liour 
periods were given to,—Nurseries, Pot-culture, Sowing, Cuttings, Layering, 
Grafting, Inarching, Budding, Pinning, Planting and Transplanting, Packing 
and Transporting plants and seeds. Storing, Felling, Making of paths and roads. 

LECTURE WORK.—The lecture work was largely interspersed with 
demonstrations and arranged so as to go hand-in-hand with the opciations in 
which the headmen were engaged in the Held. It was divided into 5 
sections as follows,—1. Soil and Manures. 2. Plant, Economic Products, 
and Plant Diseases. 3. Animals and Pests. 4. Farm Implements, 
Buildings, arid Chain Surveying. 5. Co-operation and Accounts. The 
following topics were included under the above:—Tillage, Soil Organisms, 
Dry Farming; Farmyard, Green and Artilicial manures; Improvement of 
cultivated plants; Diseases of cultivated plants; Foods and Feeding of 
Animals, Common Ailments, Improvement of stock, Dairying; Control of 
Pests; Relative merits of Native and Imported Implements; the Formation 
and Working of Co-operative Credit Societies. In all 220 hours were de¬ 
voted to classroom work. 

6. The Tamil Headmen were given a mid-term vacation of one fort¬ 
night in August to allow them to return to their homes for harvest. The WT)rk 
lost in this interval was made good during the School vacation in October. 
Packets of Vegetable and Curry Stuff seeds weie distributed to headmen 
during the vacation and were used for sowing at homo and in the villages, in 
the hope that this would serve to encourage load cultivation of suitable food 
crops and as useful demonstration work. The reports received of this 
vacation work vi^ere highly satisfactory. 

7. The men evinced a keen appreciation of the nature of the instruction 
given to them and engaged in all the work prescribed with eagerness. Special 
mention is made of the high standard reached by them in all field operations, 
particularly on their plots which were inspected and commended by the Hon. 
the Government Agent, C. P., on his visit on September 13th. Much good is 
anticipated as a result of the course; and it might here be recorded that 
already three new Co-operative Credit Societies have been started by these 
headmen in their districts. 

8. Thirteen headmen completed the full course creditably and have 
earned certificates. Two others have been granted partial certificates. One 
failed to complete the course or take the final examination. Government 
has approved the award of two silver and three bron^se medals to the first 
five candidates in recognition of the high standard of results gained by them. 
A third silver medal, presented by the Principal, has been awarded to the 
sixth for the best work in the field plots. 

St. L. H. De ZYLVA, 
Registrar, School of Tropical Agriculture. 


Peradeniya 10th January, 1918. 



RESULTS OF HEADMEN’S COURSE, SCHOOL OF TROPICAL AGRICULTURE, PERADENIYA, 

MAY-DECBMBER. 1917. 


February, 1918.] 


113 


T3 


*0 


TJ 

Ih 

C 

.2 

ji 

2 

C3 

y. 


ri 

O 

s 

*-4-l 

U 

O 

0 

•d 


CO 


0) (U 

1 g g 

S S 

vn ’-d ‘.d 

u u u 
(D U CD 
O U O 

d3 d8 


(U 0) 

g ^ 


rt 

0) 


Is 4) 


N5 

c 

p 

(S 


cS 

_ o 


ci 
U 


t; 

(U 

o 


o o o o o o 
d *0 'O 'd *d "d 'd 


rt rt 
O. Oh 


t’N 


!>. 


tH 

tH 

ts. 

^s 

tH 

IH. 

r>- 

t^ 

tH. 

t^ 

t^ 



rH 

rH 

rH 

rH 


rH 

rH 

TH 

rH 

rH 

tH 

rH 

tH 

0 

Ov 

On 

ON 

On 

ON 

On 

On 

0 

On 

On 

0 

ON 

ON 

ON 

tH 

tH 

1 —< 

tH 

tH 

fH 

tH 

r-, 

tH 

rH 


rH 

tH 

tH 

rH 

in 

v6 

in 

in 

NO 

in 

d 

NO 

in 

00 


00 

CO 

in 

in 

-t 

4 

4 

4 

d 

4 

1H 

4 

4 

tH 

in 

rH 

rH 

4 

4 

rH 


vH 

tH 

rH 

-7 

— T 

rH 


“ ;■ 

— 


tH tH 


o 

*c 

to 

s 

d 

S d 

"■I 


c 

t 

h 


. o 

.5 

vs? u* 

p H 


G 

rt 

w 


^3 

<n 


’-1 dS 


i: 

I 

SS 

G 

Xi 

S 


CQ D 
K W 


G 

.2 -d 

• - 2 
•d ^ 

<^3 

9 t2 

55 

"S 3 


G rt 

S 

W d 

rt 

s ^ 

o 

X3 
O 
CJ 


U .G 

^ Q 

S ^ 
2 iS 
i?, 

i*-( o 


.G >d 
'/) l> rt 


8 

.2 

o 


CL, 
Cj W 


{35 


Cl. 

S 

P W 


§ ^ 

s w 

"S —' 

S5 .S 

® 

y o 
« !« 5 

0^ ^ ci 
r . 5 ? d 
rt tM G 

:= s J 

CO .« I 
Q ^ W 

S m S 
d H Q 

P,^ Cli 0^ 


.2 t3 

i3 ’C 
2 ^ 
P P 
»2 o 
3 *§ 
■2 § 
saa ’o 

Si o 

•3 ® 

M > 

d 4 ) 


o ^ 

I -2 

.23 G 

P o 

4) *0 

=3 H 

O 4) 


O 

*d 


4 Q 


(I ^ 


i 4 
.§ ^5 

K* U 


G O ^ .G 

ri IG d d Jd 


c 

G 

. x: 
d 


^ «r 
.3 2 
M p 

|i 

rt iS 

o » 

PQ < 

6 S 


u 6 

> Oi 


> .3 

(2 


4) 

.2 

o 

CL, 


^ d S 


2 | 

S.E 

G {X, 

G 

rt 

s •- 

no O 

d 

tl ffi £ 

*n qi G 

.2 .y s 

Q p 

d 4 ; G 

§.§l 

3 § 

2 9 ... 

2 “ O 

’is*' 

U « 'O 

”20 " 
- ^ o 

G S d 

d ^ d 


C5 < CO 


(S 


^ • "* 
w ... C3 

-a 

— h S 


X 2 

. oas 

w d 


d d pS ^ g 0^ ai oi 

" CO ^ ^ d ^ 


d cjw»:^2;p^ 


- 7 ^ 

O 

o 

s 

o 

VM 
1—^ 
rt 
CL 
*0 

G 

*wH 

£ 

s 

d 

<u 

■ 4 a 

G 

4) 

CO 

4d 

•3 

4 ; 

s 

u 

I 

tt 





114 [Fkfuutxry, 1918. 

OPENING OF AGRICULTURAL SCHOOLS IN 
THE MADRAS PRESIDENCY. 

The Hon’ble Mr. P. Sivv Rao: —‘'Your Excellency, I need not take 
very long over this resolution. The resolution reads thus:— 

“XXII. ‘ This Council leccninicucls to His Excellency the Go\einor 
in Council that agricultural schools may be opened in some convenient 
centres in the Presidency.’ 

“The subject is one of paramount importance. It is impossible to 
exaggerate its usefulness in a country where almost the entire population live 
on agriculture. In fact agriculture is the one industry which maintains 
the millions of India and in this matter there are infinite possibilities before 
the country. It is highly essential that the average cultivator should be made 
familiar with the modern and scientific methods in agriculture. 

“ The Agricultural College at Coimbatore which is now supplying the 
highest scientific needs of the country cannot go far to popularize scientific 
agricultural education. We are aware that the Government have the best 
interests of this department at heart and are already taking steps to spread 
agricultural education bv leadets and other ways and also by the opening of 
the additional agricultural farms throughout the'Presidency. We are highly 
thankful to your Excellency’s Government for their kind endeavours in this 
matter. In October, 1913, the question of the curricula of studies in the Agri- 
cultural College at Coimbatore w«is raised b\ the Directed' of Agriculture. 
Then he proposed a revision ol the courses of .studies in the college—one of 
two years’ duration for agriculturists and another of four yeaiV duration for 
candidates for diploma for Government service. The fact is, that the instruc¬ 
tion given at Coimbatore is high and is given in English, and practically 
deters even willing students from completing their course on account of their 
deficient knowledge of English, and the gentlemen farmers whom it^ 
originally intended to benefit have not been so benefited. In December, 1913, 
the Agricultural Conference met at Coimbatore and approved of the two 
years’ course at Coimbatore. This proposal for the opening of the agricul¬ 
tural schools in some convenient centres of the Presidency practically gives 
effect to the recommendations of the Agricultural Conference. Instead of 
starting the proposed bifurcation of courses in the Coimbatore College itself 
the Government may open schools in which the two years’ course is provided 
and the instruction is imparted in the vernaculars so that these schools may 
serve as feeders to the college. The students who show special aptitude for 
highly scientific education may pursue their studies further in the college 
after completing their couises in the proposed schools. Besides Coimbatore 
College is situated in one corner of the Presidency and is not easily acces¬ 
sible to all the students coming from the various districts. It is highly 
desirable therefore that the Coimbatore College should fulfil the purpose of a 
central institution and the proposed schools which provide for a lower course 
of instruction should be within the reach of all. It is equally expedient to 
open these schools in convenient centres in the Presidency as the local con¬ 
ditions vary; and practictil agricultural education in order that it may be 
effective should be with strict reference to local conditions. There are also 
considerations of distance and expense for undergoing a course at Coimbatore 
which can be avoided by opening schools in convenient centres. 

“ The present Agricultural College is very popular and the growing 
demand for the agricultural institutions is tested by the fact of the 
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number of applications leceived for entry into the collej^e and increased 
interest shown by the cultivators m attending cattle shows and competing 
therein and also in visiting model farms. Only a limited number of applica¬ 
tions could be admitted under the present state of accommodation in the 
college. One feature of the proposed schools should be that thej’ should 
impart instruction in elementary agriculture in the vernacular. I think that 
vernacular should be made the medium of instruction in the lower standards. 

Mere issue of leaflets and circulars will not do. The schools should 
diffuse agricultiual knowledge throughout the country. 

“ In the report on the introduction of improvement into Indian agriculture 
in the year 1909 it is stated: Tn many countries one of the best means of 
bringing practical information to the cultivators of the land has been the issue 
of leaflets and circulars couched in the popular language. In India, where 
the standard of education is lower than most we.stern countries, the value of 
such publication is more problematical but the\ ha\ebeen used wkIi success.' 

“At the Agricultural Conference held at Coimbatore the resolution was 
passed:—‘ The Board should recommend for the consideration of the Local 
Governments the importance of the schools on the model of vernacular 
agricultural schools in Bombay/ 

“It is futile to teach agriculture in primary schools It cannot be 
appended to any system of general education. The schools should always 
be attached to some farms. There should be technical institutions solely 
devoted to the study of agricultural education. 

“The Hon’ble Sir John Atkinson when this resolution was moved in 
the Legislative Council in May, 1914, stated in his reply: ‘The object of these 
proposals have the full sympathy of the Government. They deserve and it 
is their most earnest desire to promote not only the study but the practice of 
agriculture in every way they can. The present difficulty is the want of trained 
and educated staff. The staff of the Agricultural department is small. It is 
certainly inadequate to the staffing of schools. I think it is highly probable 
that in due course we shall follow the example set in Poona. At Poona 
there is a regular agricultural school. It is a residential school with hostels 
and the pupils live in it. It will be the endeavour of the Government at the 
very earliest moment to take into consideration whether we ought not to follow 
in the footsteps of the experiment that has been made at Poona.’ Further, 
he stated : ‘ I can only say that the Government hope to be able to open 
schools when they have increased the staff*.’ 

“ His Excellency the President said on the same occasion: ‘I can assure 
the Council that this Government are entirely desirous, as Sir John Atkinson 
has said, of going ahead in this matter, so far as funds permit and so far as 
the trained men can be obtained,' 

“ The Agricultural Educational Conference met last on the 18th of June, 
1917,at Simla, and in his opening speech Sir Claude Hill stated : ‘The 
ultimate goal, in fact, w^hich I put before myself is one agricultuial high 
school in each district with several lower grade schools in the district attached 
perhaps to demonstration farms leading up to the high schools.’ 

“The question considered by the conference was ‘Whether it was 
desirable to lay down as Ihe ultimate goal the establishment in each district 
of one agricultural school of the status of high school and of one or more of 
agricultural schools of the status of the middle or Anglo-vernacular schools 
leading up to the high school.’ In explaining his position in regard to this 
question, Sir Claude Hill stated that there was no other country in which 
agriculture bulked so large in the daily life, hence he thought that it would 
be but right to have a scheme like the one contemplated in question as a 
goal. In the course of the discussion Mr. Wood, the representative of 
Madras, stated that in Madras they had pinned their faith in agricultural 
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matters to the belief in demonstration farms and an^^ attempt to start schools 
for agriculture would act as a handicap on their present programme of work. 
All that he would like to see done under the present circumstances was to 
assist in giving an agricultural tint to primary education. After an elaborate 
discussion the conference unanimously resolved that it was desirable to start 
one or more agricultural schools in rural districts usually near demonstration 
or experimental farms but it was divided as to advisability of having any agri¬ 
cultural high school. Mr. Wood did not of course subscribe to this. He 
gave out lus belief that in Madras special attention for some time to come 
should be given to demonstration farms the interests of which would suffer if 
the men who passed out from the Agricultural College should be drafted away 
to serve as teachers in agricultural schools. 

‘ The last conference held at Pusa was of opinion that it was not possible 
to teach agriculture directly in primary schools though it re-affirmed the 
desirability of adapting rural education to rural needs. Sir John Atkinson 
in his reply already referred to stated; ‘ The fact is that it is impractiaible— 
it is impossible—to teach agriculture as a course in primary schools,' The 
same Honourable Member quoted Mr. Mackenna on the subject as saying: 

* There is now a large consensus of opinion that agriculture as such is not a 
fit subject for teaching in schools. It is not, in fact, a subject at all and rural 
education should be as general as agricultural education should be technical.’ 
The Honourable Member further stated : ‘ I am told by ever\^body who knows 
that the subject of agricultural education in primary schools is an anathema.’ 

“With these words, I wish to commend the resolution to your 
acceptance.” 

The Hon’ble Mr. K. R. V. Krishna Rao :—“ My Lord, I beg to second 
this resolution. A similar resolution was brought before this Council in 1914 
and then it was said on behalf of Government by Sir John Atkinson that, 
as soon as the requisite staff was available, Government would be only loo 
glad to open such schools. Your Excellency was also kind enough to express 
all sympathy with this matter and I believe that conditions now are more 
favourable and the object of my Honourable Friend Mr. Siva Rao in bringing 
this resolution at present is to remind the Government about the necessity of 
opening agricultural schools in suitable centres iii the Presidency. With 
these words, I second this resolution.” 

The Hon’ble Diwan Bahadur P. Rajagopala Achariyar :—“Your 
Excellency, I am by no means certain that conditions have greatly improved. 
I do not know whether the Honourable Member means that we have more 
funds at our disposal or more staff than we had two or three years ago. But 
that is not the point that I wish just now to bring to the notice of Ibis 
Council. The Honourable Mover referred to the recommendation made by 
the conference held at Simla in June 1917 on the subject and the fact that the 
Madras delegate Mr. Wood qualified the acceptance of that recommendation, 
so far as Madras was concerned, by expressing the view that concentration 
and demonstration were more desirable than the establishment of schools. 
The proceedings of that conference have come to us from the Government 
of India for consideration and the question has been referred to the Director 
of Agriculture. Till the Director has gone into the matter and till he submirs 
a report, it is not possible for me to commit the Government to any expression 
of opinion in regard to the subject and all that I can say now is that the 
whole question will be carefully considered. I promise that what has been 
said by the Hon’ble Mr. Siva Rao and the Hon’ble Mr. Krishna Rao will 
be considered. In view of that I hope the resolution will not be pressed.” 

The Hon’ble Mr. P. Siva Rao :—“ I beg to withdraw the resolution.” 

With the permission of His Excellency the President, the resolution was 
then withdrawn. Proceedings of the Legislative Council of Madras, 
21st November, 1917. 
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CO-OPERATION, 

-- 

PROGRESS OF CO-OPERATIVE SOCIETIES 

IN BARODA. 

The Report of the Re^^istrar of Co-operative Societies, Baroda State, on 
the workini^ of Co-operative Societies for the year 1915-16 contains as usual 
an interesting account of the work done during the year. 

Sociefies .—The societies are grouped in the following classes, viz.; 
Central Banks and Banking Unions : Agricultural Societies, Credit and Non- 
Credit and Non-Agricultural Societies. Credit and Non-Credit have increased 
to 323 from 307 last year. The increase is not so great a number but con¬ 
sidering the adverse circumstances of the year and that the Department has 
paid more attention to consolidation rather than the expansion the increase 
is satisfactory. 

Of these 3 come under the first group, with no increase for the year, 
295 under the second group with an increase of 9 societies over that of last 
year and 25 under the last group with an increase of 7 societies. 

Out of the 295 Agricultural Societies, 292 are Credit Societies and 3 are 
Non-Credit Societies, Of the latter, two are milk supply societies and one is 
an Agiicultural Machinery Society for irrigation purposes. A few of the 
Agricultural Credit Societies have transacted distributive and purchasing 
"business for their members. 

Of the Non-Agricultnral 22 are Credit and 3 are Non-Credit Societies. 
Out of the Non-Credit Societies, one was a Co-operative Milk Depot and the 
other two were Stores. 

Members .—The total number of members of all the societies at the end 
of the year was 10,620 which is an increase of 1,353. Of these 244 are 
members of Central Banks and Banking Unions, 8,647 are members of Agri¬ 
cultural Societies and 1,729 belonging to Non-Agricultural Societies. The 
average number of membership has increased from 30T5 in the past year 
to 32*50 in the j^ear under report. 

Capital .—A satisfactory progress has been made in the working capital 
of Societies. The working capital of the year under review is Rs. 954,141 
as against Rs. 800,280 last year. This w'orks out an average of Rs. 2,944 
^against Rs. 2,607 last year—an increase of Rs. 337. There is a similar rise 
in the working capital per member from Rs. 86 to Rs. 87. 

Deposit .—At the end of last year there was only Rs. 237,827 under this 
head to the credit of members in the societies and at the end of the year 
under review this sum rose to Rs. 319,395—a very satisfactory increase. 
These three items which constitute a proper criterion of improvement thus 
show an appreciable increase. 

Profit —The net profits earned by all the Societies has also increased to 
Rs. 39,576 from 1^. 35,221 in the previous year. 

Reserve Fund .—A sum of Rs. 29,006 has been added to the Reser\’e 
Fund bringing the total to Rs. 98,591. At the end of previous year this 
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stood at Rs. 69,585- A considerable increase has also been made in the 
matter of loans and the amount thus j>iven exceeded the fif>ures of last year 
by Rs. 46,349. 

Other Resources .—Of the various sources of the workinf> capital the 
next important item is the loans fioin Government of a sum of Rs. 228,847 
which goes to form 23’9 per cent, of the total working capital. But it is 
interesting to observe that this amount is not given out to societies actually 
as loans but a very great portion of it is deposit made by the Accountant- 
General of the State of the Surplus Balances of the Government funds at 
current rate of interest, thus getting the people to place confidence in these 
societies. 

Other matters contained in the report such as disputes and litigation, 
audit and inspection, Acts, rules and by-laws, etc., are of a general natnie 
and are not of much importance to be reviewed here. 

N. W. 


A CO-OPERATIVE GRAIN BANK IN 
BOMBAY. 


In the latest issue of the Bombay Co-operativk Quarterly (Vol. 1 
No. 3) an account is given ot a Co-operative Grain Bank at Kodni, a remote 
village in the Belgaum district in the Bombay Presidency. There are 2,000 
inhabitants in the village who are not in a prosperous condition and are 
plunged in debt. They borrow from local money lenders on the security of 
landed property for cultivation of their small patches of land with “ jowar, 
groundnut, tobacco which go to form the chief crops and sugar cane. The 
staple food crop of the village is jowar.'’ 

The Bank was first started in the form of a grain store in 1896 for the 
purpose of supplying grain for food of needy cultivators and others at cheap 
and easy rates, the necessary grains being collected by levying almost 
voluntary contributions. The Bunk began work with 17 maimds of grain in 
the first year which increased to 30 in the succeeding year. At about this 
time the Bank also received a sum of Rs. 20 realized by the sale of a bull. 
Since then the Bank started its work with transactions both in kind and 
money. 

In 1906, ten years after its inauguration, the Bank w^as brought under 
the Co-operative Credit Societies Act by registration. At this time the 
capital of the bank had accumulated to about Rs. 1,000 in kind and cash 
together, thus showing that the Bank worked on sound and business-like 
principles. 

Tt is now eleven years since its inauguration and the Bank has made 
rapid progress and it can now safely be said that it is the largest and best 
managed village grain bank in the Presidency. Its founder takes an interest 
in the institution. It has a membership of 147 persons. Its working capital 
is Rs. 5,400 both in grain and money of which Rs, 1,500 represents the 
value of the grain. It has a Reserve Fund of Rs. 2,450 which is its owned 
capital made out of the accumulated profits made by the Bank. 

The Bank lends out grain at 20 per cent, interest and money for domestic 
purposes and agricuitund needs at 9| per cent, per annum. But its profits 
were all not earned in this way out of interest. The Bank used to sell extra 
grains—what is left after the requirements of the members were met, when 
favourable opportunities occurred. In this way the Bank earned much profits 
and accumulated more cash. It is feared that in the course of lime the real 
nature of the origin of the grain bank which was meant for transaction in 
kind will be shadowed and money transactions become more promiscuous* 
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The Reserve Fund is held partly in cash, viz. Rs. 2,000 and partly in 
jjrain value Rs. 450. The remaining capital is made up of deposits by 
members which amount to Rs. 600, Rs. 2,000 belonginiJ to the Panches, 
and a loan of Rs. 720 from Government. 

The rule of the Bank is that cash loans should be repaid in cash 
and loans of grain in kind. Grain is lent out to members just before the 
sowing season and repaid after the crop is gathered, thus renewing the stock 
of grain annually which prevents the deterioration of seed. 

The Bank proposes to erect its own grain cellar with a capacity of hold¬ 
ing the maximum quantity of grain required by the members in any one year. 

The affairs of the Bank are managed by the Committee which consists 
of all the leading castes of the village in strict conformitv with the by-laws 
of the Bank. They work with a co-operative spirit. The accounts of the 
society are as a rule well kept and it maintains a very high standard. The 
Bank has not lost, so it is said, a grain of what was lent ever since the establish¬ 
ment of the Bank. 

The writer of the article sounds a note of warning to those intending to 
open grain banks. As the storing of grain for long periods renders the grain 
liable to deterioration the necessity of renewing the stock by sale from time 
to time as the Kodni Bank has done is emphasised. 

_ N. W. 


PROGRESS OF CO-OPERATION IN MADRAS. 


The annual report of the Registrar of Co-operative Societies, Madras, on 
the working of Co-operative Societies in the Presidency of Madras for 
1916-17 is to hand and shows a considerable improvement within the year in 
the matter of higher co-operation. The Madras Central Urban Bank Ltd., has 
been converted into a Piovincial Bank and the Vizagapatam District Super¬ 
vising Union into a Banking Union and the number of Administrative Unions 
has been increased to 56 which at the present time supervise the work of 1,758 
local societies. 

Societies. 421 societies have been registered during the year and the 
total number of societies has increased to 2,216. The registration of 6 
societies has been cancelled. These are 1 Provincial Bank, 13 Central Banks, 
224 non-agricultural societies and 1,921 agricultural societies. 

Members, The number of members of all the societies (excluding 57 
unions and the liquidated societies) was 163,121 as against 136,286 in the 
previous year showing an increase of 26,835 members. The average number 
of members per society was 74 against 76 in the previous year. 

Capital, The working capital of all the societies was Rs. 20,498,85TOO. 
as against Rs. 16,888,833*00 in the previous year. This is composed of the 
following items. Share capital Rs. 2,048,564*00. Deposits of members 
R.S. 7,284,185 00. Loans from other societies Rs, 9,043,269*00. Loans and 
deposits from non-members Rs. 1,264,458*00. Loans from Government 
Rs. 9,795*00 and the Reserve Fund Rs. 848,580*00. The loans from Govern¬ 
ment have only been given to agricultural societies. The amount standing to 
the credit of non-members in the previous year was Rs. 5,576,503*00. The 
decrease was due to the stringency of the mone3'' market due to the War. 
Following figures speak for themselves as to the volume of business done :— 
Demand Rs. 8,066,429*00; Collettion Rs. 6,397,324*00 and the balance out¬ 
standing was Rs. 1,629,105*00. The interest collected during the year was 
Rs. 1,450,075*00, 

Reserve Fund, The total amount to the credit of the Reserve Fund was 
R$. 848,580*00. The amount earned to the Reserve Fund during the year 
imder review was Rs, 114,132*00. Of this the sum of Rs. 743,833 00 has 
been invested. N, W, 
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GENERAL. 

--- 

TEA IN INDIA. 


The Iwenty-seconcl Report on the Production of ‘Pea in India deals 
with the production in the calendar year 191(\ and also as rc/^aids trade 
li^ures, with the fiscal year 1916-17. 

The year under review was not so prosperous as its predece‘'S()r, when a 
record outturn and a record price level were reached. Nevertheless, owini^ 
to increased acreage and scientific manuring, the outturn was larger than in 
any previous year except 191*5, and the average price was only three pies less 
per lb. than the record of that j’ear. 

The total area under tea in 1916 was 650,800 acres, which is 2*5 per 
cent, greater than that in the preceding year. The area ahaiuloned in the 
year was 4,600 acres, while the new extensions (including replanting in areas 
abandoned in previous ycai s) anunmtecl to 20,500 acres. I'luis tlie net in¬ 
crease during the year was 15,900 acres. The figures are for the most part 
those reported by planters. In the case of those plantations forwliich lignres 
are not so reported, estimates have been prepared by local officers. Special 
efforts were, however, made to procure returns direct from non-reporting 
gardens, and these efforts ha\e so far been successful except in Soiithein In¬ 
dia. The cultivation of tea in India has been mainly concentrated in tracts 
where a heavy rainfall and a humid and equable climate permit of repeated 
Hushes and pluckings of the leaf. Eighty-live per cent, of the total area under 
tea in India lies in Assam (in the Brahmaputra and Burma Valleys) and the 
two contiguous districts (Darjeeling and Jalpaiguri) of Nortliern Bengal. The 
elevated region over the Malabar Coast in Southern India (inclndiiig the 
native state of Travancore and the districts of Malabar, Nilgiris, and Coim¬ 
batore) contains over 11 per cent, of the total. 

Of the total area of 650,800 acres, for which either returns or complete 
estimates have been received, 601,400 acres were reported to have been 
plucked during the year, ns against 584,900 acres in the preceding year. Of 
the remaining 49,400 acres, the plants were either too young to he plucked or 
were not plucked at all. 

The total number of plantations was 4,486 in 1916, as against 4,437 in 
the preceding year. In Burma, where tea plants are grown scattered in the 
jungle, each village tract having tea plants has been taken to represent one 
plantation. The plantations vary greatly in si;!e in the different provinces. 
In Assam 786 plantations are reported to have a total area c»f 389,200 acres 
under tea in 1916, that is, an average of 495 acres per plantation. In Bengal 
the average size of 301 plantations is 551 acres and in Travjincore the aver¬ 
age of 107 plantations is 394 acres. In Madras, the United Provinces, and 
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Bihar and Orissa Ihe average is much smaller, bein^f about 170 acres. 131 
acres, and 98 acres respectively. In tl1e Punjab, where tea cultivation is con¬ 
ducted on a small scale, the average area is about 3 acres. These figures, 
which refer to the year 1916, relate only to tea-beaiing aieas and do not in¬ 
clude the area in the occupation of planters but not under lea culti\ation. 


The total production of both blach and green teas ni 1916 is reported 
to have been 368,437-000 lb. (excluding Biiima) dixided between the different 
parts of India as shown below :— 


Assam 

Bengal 

Southern India 
Northern India 
Bihar and Orissa 


1916. 

lb. 

242.185,000 

92,645,000 

29,324,100 

3,883,000 

400,000 


1915 

lb. 

245,3«S6,000 

89,526,000 

31,610,000 

4,876,000 

293,000 


Total ... 368,437,000 


371,691,000 


Black tea represents 365,760,000 lb. The net dcciease as u mpared with 
the preceding year amounts to about 3 million lb. or 0‘9 per cent. It should, 
how’ever, be borne in mind that these iiguies cannot be taken as entiicly 
accurate, for, as already stated abo\e under “Area,” fpage 120), estimates had 
to be made for as many as 57 gardens for which returns weie not furnished 
by planters. It is noticeable that, while the area under cullivatioii has in¬ 
creased by 21 per cent, in the decade, the increase in piodiiction has been 
one of 51 per cent. Burma is excluded from these calculations because 
the produce of the Burma tea gardens is almost wholly converted into ktpot 
(wet pickled tea), which is eaten as a condimeiil. In 1916, 563,300 lb. of 
ktpei were manufactured as against only 5,3(X) lb. of leaf tea (black). 


The average production ot tea per acre varies \ cry greatly in the different 
districts. The highest production in the year was in Lakhiinpur (Assam), 
namely, 788 lb. per acre, and‘the lowest in Garhwal (United Provinces), 
namely, 52 lb. The average production in the wdiole of India (excluding 
Burma) w’as 614 lb. per acre plucked, as against 637 lb, in the previous year. 
At the beginning of tlie season weather conditions were somewhat disap¬ 
pointing, audit was not until the .season had considerably advanced that condb 
tions became favourable for the growth of the crop. E.xceptionally good yields 
were obtained, except in Cachar and S 3 dhel, during August and September, 
but from then onwards the outturn steadily decreased. In parts of Cachar 
heavy floods occurred during October and greatly affected the outturn at the 
time, although it resulted in some very heavy flushes at the close of the sea¬ 
son. Intensive cultivation undoubtedly accounts for the exceptional oultunis 
again obtained during the latter part of the year, which, although not quite 
up to those of 1915, were exceedingly heavy. As regards the quality of the 
tea manufactured, aleadingtea linn aptly summarises the position asfollovvs:— 
“Quality has been of useful standard throughout, though the available 
quantity of really good tea has been less than usual. 
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Early arrivals from Darjeeling were good and quite a number of attrac¬ 
tive second Hush teas were seen, but the proportion of really fine tea proved 
small. Terai made some unusually nice teas at the start. Dooar’s quality was 
about up to average. Some fair autumnal teas were seen, but the quality was 
limited. A useful though irregular selection came from Assam. Fine second 
flush quality tea was not in very great supply, and the character of offerings 
at the close was a litfle disappointing. Cachar and S 3 Ihet again made a large 
quantity of good sweet liquoring tea. Early manufacture was, however, not 
good, and the floods experienced during the latter part of the year to a great 
extent accounted for some unusually poor teas at the finish.”^ 

The figures of production given above include both black and green teas. 
The difference between the kinds of tea arises from the different methods of 
preparation. Briefly, the distinction is that the process of fermentation, 
which gives to black tea its colour, is avoided or arrested in the case of green 
tea. The total quantity of green tea reported to have been manufactured in 
the 3 'ear under review is 2,677,000 lb. as compared with 3,043,000 lb., in 1915 
and 3,050,000 lb. in 1914. Bounties were paid on green tea from the Tea 
Cess Fund up to March, 1909, but .since that date no bounties have been paid 
and the production continues to decline.— Report on the Production of 
Tea in India in the Calendar Year 1916. 

THE CULTIVATION OF PEPPER (PIPER 
NIGRUM) IN MULLAITTIVU DISTRICT. 

For many years the cultivation of the pepper vine has been carried on 
in Mulliyavalai and Kanukerni villages in the Mullaittivu GliwStricl. Almost in 
every living compound these vines are seen climbing on one or two Palm 3 Ta 
or Coconut palms and these villages are said to produce from 300 to 500 
measures of pepper annually. The cultivators reserve a portion of their crop 
for the use of their family and sell the remaining portion at 50 to 75 cents 
per measure, mostly to .Taffna traders, who buy for medicinal purposes as this 
pepper is considered to be of a better qualitv than the imported one. 

The soil on which these vines are cultivated is a sandy loam of a poor 
quality and no manure is applied at all. 

The.se vines are propagated by cuttings obtained from the terminal shoots 
and the planting commences about the months of July-August. 

After selecting the tree on which these vines are to climb up, the ground 
close to the trunk of the tree is raised a little so that the bed can be well 
drained and 3 to 4 cuttings are planted around the tree and watered at inter¬ 
vals during dry weather until the vines are a year old. 

About the third year of planting the flower spikes appear in the months 
of October-November and the crop is produced from March to May. 

As soon as the berries are ripe and begin to turn reddish they are gathered 
and kept in a basket for about 3 days and then dried in the sun for another 
3 days when the pepper is ready for the market. 

V. RAMANATHAN, 

Agric. Instructor, N.P. 

*Vidc Mbssks. Thomas & <'o,’s Ajshual Ebvikw, 1916-17. 
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NOTES ON PEASANT AGRICULTURE 
IN GRENADA. 

A very high standard was attained in the work done by the peasant 
propri.etors who competed under the Prize Holdings Scheme for bearing 
cacao cultivation. Meritorious work was performed by 191 competitors, who 
owned holdings of S acres and under in the parishes of St. David, 
St. Andrew, and St. Patrick. Marked progress was made in draining and 
mulching, and the more general use cf pen manure. Satisfactory progress 
has also to be recorded in the appreciation of the services of the Agricultural 
instructors by the peasants. 

A satisfactory feature to be noted is that many districts which were quite 
indifferent have during the year come into line with lively interest. Although 
satisfactory progress has been made during the year, only a small percentage 
of the peasant proprietors have been affected directly. These, however, 
will be as leaven to the majority, and their holdings are good demonstration 
plots as to the success which can be achieved by the best work. 

It cannot be said that any improvement has yet been made in the methods 
of growing cotton in Carriacou. The crop has been very unsatisfactory, 
although the season has been favourable. The cause of the falling off is 
entirely due to w^ant of tillage, and draining, lengthy ratooning, and lack ot 
seed selection. 

The instruction and demonstration work done by the Department during 
the year has awakened a larger measure of interest than was at first anticipated. 
With the additional stimulus of a Prize Holdings Competition in 1917-18, 
it is hoped to induce the peasants to give some attention to the improvement 
of their cotton. 

The greatest obstacle in the way of improvement in cultivation methods 
among the peasants in Carriacou is the unsettled and migratory male 
population, which is located in the island in comparatively small numbers 
during the planting season. Another retarding factor is the metayer or share 
system, which is employed to a considerable extent by even the smallest 
peasant owners. 

The peasantry in Grenada are keen on growing sugar-cane, and imme¬ 
diately a sugar factory is erected all the available land in its vicinity is taken 
up and planted. It is regrettable, however, that the cultivation methods em¬ 
ployed leave much to be desired, and a rather low yield is the general rule. 

The production of garden vegetables such as cabbages, carrots, turnips, 
chive, thyme, shallots, etc., for the supply of the whole island, is practically 
confined to one district, from Snug Corner to Vendome. The supply is kept 
up with fair regularity, and is taken weekly to market in the several parishes. 
Good carrots and turnips are produced, but there is room for improvement 
in other lines. 

There has not been much improvement in the cultivation of the peasants^ 
provision gardens, although some progress has been made during the past 
year under the prize Holdings Scheme in the parishes of St. George, St. 
Mark/ and St. John. The competition in provision gardens is being set on 
foot in the other parishes during thi? 1917 season.— Rept. on the Agric. 
Depi'm Grenada, 1916-17. ^ 
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THE ORIGIN AND DISPERSAL OF THE 

COCONUT. 


In the PiiiLiPPLVE Journal of Science (Botnnical Section)—for January 
this subject is dealt with by ^iR. O. Beccakt who combats the theory 
enunciated by Mr. O. F. Cook, viz., that America is the home of the coconut 
and that its disseinination was effected bv navij^ators. 

He favours the idea that it is a native of the East Indian Islands, includinj; 
Ceylon, or of land that once existed between Africa and India, and that the 
nuts were carried to the Pacilic Isles by ocean currents. 

He refutes Cook’s dictum that the coconut existed in America before its 
discovery by Co^ ombus, and that the fruits were not and cannot be dissemi¬ 
nated by sea water but they need the help of man for their propagation. 

Cook would appear to have made some strange statements which go to 
show his unfamiliarity with the habits of the palm. For instance, he mentions 
that ripe nuts in falling from a tree are so injured as to be unlit for germina¬ 
tion ; again that the palm seldom grows within reach of the waves. 

Incidentally reference is made to the extraordinaiy thickness of the 
pericarp of the nut, generally considered a provision for favouring dispersal 
by water or for deadening shock when it falls. Mr. Heccari would .idd to these 
that it is a condition for protecting it against damage from such predatory 
agents as Bir^as^ the robber crab. 

Bkccari considers the coconut palm a halophiloiis (salt-resisting) plant, 
specially suited to tropical sea coasts and to oceanic dispel sal, and that Coral 
Islands are best adapted to its sponlaueous reproduction. 

The following extract referring to the value of salt to the coconut will 
be read with interest by those wdio advocate the application of salt to palms 
on inland plantations ;— 

A chemical analysis of the ash of the coconut palm shows that all its 
organs contain chloride of sodium in considerable quantity ; this salt, indeed, 
after the salts of potassium and of lime and the phosphates, being their most 
abundant constituent; it is even more abundant than silica, which in the slate 
of crystals is found to be especially abundant in the leaves. 

According to the summing up of Pkuohommk, a plantation of 1 hectare 
of the coconut palm annually draws out of the soil 120 kilograms of marine 
salt. And from Ferguson’s report \vc learn that an adult plant requires each 
year 1*34 kilograms of chloride of sodium. Salt, therefore, is considered an 
important manure for the coconut palm—far more than the quantit}' found in 
its ashes appears to demonstrate. 

From the same source f learn that Doctor Gardner, to show the value 
that the Brasilians attribute to salt as a fertilizer for coconuts, states that 
“ a man would walk many miles for it, pay high for a load, and then apply it 
to a single tree.” Elsewhere, it is stated that sea weeds and the ashes of 
plants that contain much salt arc used as manures for the coconut palm. 
Ferguson also states (p. 142) that the Sinhalese invariably throw a little 
salt into the holes before they place the coconut plants in them.” And on 
111. soeakiiig of a new plantation of coconuts which is being made 
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inland and at a distance from tlie sea, he says : “ It is customaiy to throw a 
considerable quantity, as much as half a bushel, of salt into the hole which 
receives the coconuts.’’ 

Prudhomme, writing of the toleration of the coconut palm for marine 
salt, asks if marine salt should not be reckoned amon^ the fertilizers to be 
administered to this palm, as it seemed to him, that instead of merely 
toleratinf? it, the coconut had a real preference for this salt. The excessive 
toxicitv of sodium chloride for plants is well known; the coconut palm, 
how^ever, is one ot the few that can li\e on a salt soil. For that reason 1 am 
not able to understand how a plant endowed with such hi^h hereditary 
halophitism—wdiich, therefore, not only tolerates, but actually piefers, a salt 
soil and, moreover bears fruit so constituted as to be, as Sek:man wu'ites, 
“often tossed about the ocean for months \\ithoiit losing its ^ierniinatin^ 
power from the eflect of salt water ”—can ha\e been plasmed oi brouj^ht into 
existence in a rcRioii remote from the sea. C. D. 

INDIGO, NATURAL AND ARTIFICIAL. 

Some idea of the extent and importance of the dyein^i industiy may be 
formed wdien it is slated that in Eniiland alone some 2,000,000 worth of 
dves are consumed annually, w’hich are essential to industrial products valued 
at something like £200,000,000. Of dyes of this value, barely one-tenth was 
produced in England before the outbreak of War. 

In Egvpl the consumption of coloured dyes is comparatively small. The 
use of indii^^o is somewhat extensive, in normal vears in 1913) Egypt 
imported 574 metric tons of indigo to 292 m. tons of other aniline dyes. 

On the outbreak of War the supplies from Germany stopped. The 
Egyptian Government recognising the diflicultics and distress among the 
dyers in Egypt purchased from the Prize Court some quantities of artificial 
indigo and re-sold them at cost price to the dyers. 

In Egypt there is even in normal times, when the synthetic product is 
available a certain demand for the natural indigo supplied by India. This is 
used for certain special purposes as for Government uniforms and liner class 
goods. The difficulty about the natural product is that it cannot he obtained 
in the same amount of regularity in degree of strength. Unlike the synthetic 
product, too, it is not ready for immediate use as it has to undergo fermentation 
in the dyeing \ats for three or four days or even a week before it is reduced 
and rendered soluble. The synthetic indigo imported into Egypt was of a 
very high ciualily containing about 40 to 50^ paste. The lower grades con¬ 
taining about 30paste is used chielly in the Far East. 

These notes arc obtained from an article by Kingsford on *‘Dyes, 
Natural and Artificial ” written for the Agricultural Journal of Egvi^t 
Vol. VII., pp. 134-149. The writer is a member of the Commission of Agri¬ 
cultural Commerce who was specially delegated to superintend the disposal 
of dyes acciuired by the Egyptian Government.* 

He considers that taking advantage of Indian experience and improve¬ 
ments in cultivation, indigo growing and manufacture might be carried out 
prolitably in the Sudan. The Sudan holds an advantageous position in this 
respect as it is not troubled with the wet and rainy seasons that in India 
cause a deterioration of the (lualily of the crop. The previous attempts in 
Egypt were short-lived as there was “absence of expert supervision and the 
indispensable care necessary for the exlruction process*” 
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One of the newer varieties successfully experimented with in India, 
hidigo Snmafrana had been tried by the Director of A^^riculture, Khartoum, 
and “ there docs not appear to be any doubt that the crop would thrive in the 
Sudan.” A difficulty in K}>ypl will be owinj^ to the fact that labour and land 
values exceed those in India. This may prevent the opening* out of extensive 
tracts of land under indi^io. 

It is well established now that the funeral lines ot organization needed 
in producing natural indij^o profitably so as to compete with the synthetic 
product is a wholesale reduction in the expenditure on raising and preparing 
the product for the market combined with cultivation on an extensive scale 
so as to meet a narrower margin of profit. 

Research work at Pusa has made considerable progress towards laying 
down the general lines to take on such matters as (1) seed selection and seed 
supply, (2) cultivation with a view to larger yields of plant and colouring 
matter, (3) the preparation of the product in a standard form of high purity. 

Of some 300 species of hidigofera, /. linckma and its varieties have for a 
long time occupied the most important place. More recently, /. arreefa has 
become popular. This originated in Abyssinia and Natal. Seed was intro¬ 
duced into India from those of wild plants grown in Java, hence its name 
Natal-Java Indigo. This species is helie\ed to be less adversely affected by 
wet weather. Howard recommends that under monsoon conditions obtain¬ 
ing at Bihar the type of plant to select is a rapidly-growing, e*u*ly-tlowcring, 
bushy form with a large proportion of lateral roots concentrated near to the 
surface. The seed must be planted in well-drained soil and the surface-soil 
constantly cultivated. 

The leaves are richest in indican when the plant is ready to llower. I'he 
manufacturing season in India commences about the middle of June. A 
second cutting is obtained two or three months later. The plants are cut 
early in the mornin,ij, often before day break, and brought to the factory in 
carts. Each factory deals with plants from within a radius of four or five 
miles. The average amount of indigo produced on a manufacturing scale 
from 100 lb. of green plant is about four ounces. ‘‘An acre of land with an 
average crop yields about fifteen pounds of good Bengal indigo.” 

A small factory in India consists of six steeping vats and two beating 
vais. The amount of green plant put into a vat of 1,000 c. ft. capacity varies 
from 11,000 to 15,000 lb. 

An abundant supply of good water is indispensable; “ every pound 
requires 300 to 500 gallons, and upon its quality largely depends the success 
of the operation.” Water containing organic matter in suspension or solution 
gives bad results. Rain-water is generally collected in tanks for this purpose. 

The plants are steeped from nine to fourteen hours depending upon the 
temperature of the water and climatic conditions. Two or three hours are 
required for the operation of beating. This in modern factories is done by 
a wheel consisting of a shaft armed with three sets of spokes. 

Aftp* beating the indigo “fecula” is allowed to settle and the supernatant 
Iiquid/“s^^M water ”) is run oflF; the “fecula” is elevated into'a steam injector 
and heated (not boiled) up to a temperature varying from 190® F. to 212® F. 
This causes the indigo particles to settle more quickly, purifies the product, 
and prevents putrefaction. After this the pulp is dressed and dried and 
packed in chests. 


’H. L, VAN B. 
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BANANA BORER. 


Ill a long memorandum, dated 7th April, 1917, the Commissioner of 
Agriculture for the West Indies, Sir Francis Watts, expresses the opinion 
that the black weevil borer of bananas (^Cosmopolites sordidus) while capable 
of creating a certain amount of trouble in banana fields can be prevented 
from becoming a grave menace to the banana industry by careful cultivation. 
Under ordinary circumstances the attack of the weevil is directed to the bulb 
of the plant, eggs being laid on the surface of the bulb, below the ground- 
level, the larvae penetrating into the bulb, where the life-cycle is completed, 
the whole cycle taking about a month. Observations and records all tend to 
show that those parts of the bulb are attacked where the tissues from some 
cause lack vitality. In every banana plants there is the old bulb present, the 
fruiting bulb and the sucker, and in almost every case of infestation the old 
bulbs, which are in a dying condition,are attacked, while there is little ten¬ 
dency for the grubs to penetrate into the more vigorous or actively growing 
bulb.t In badly infested districts under examination, the bananas were 
tound to be in a badly neglected condition and infested with the fungus. Maras- 
milts semiustiis; in these circumstances the w^eevil attacks are much deeper 
and more extensive than in healthier districts, and even here the bulbs were 
generally attacked at the base. It is suggested that experiments should be 
made in a weevil-infested area, small plots being planted and thoroughly 
manured and cultivated against disease or injurious influences other than the 
borer, when it is hoped that marked resistance would be showm to weevil 
attack. Attention is drawn to the fact that the allied weevil, Meiamasius 
{SphcHophorus) sericens, which is found on bananas, was supposed to be a 
direct pest of sugarcane, but careful investigation showed that the insect 
only attacks unhealthy and previously injured cane-tissue. In cases of deep- 
seated infestation of the bulbs, which will generally be found accompanied 
by Marasmius and imperfect cultural methods, it w^ould be well to eradicate 
the bananas, which could be done under the advice of agricultural instruc¬ 
tors. The destruction of the bulb-tissue would seem in that case to be of 
primary importance; this is probably best accomplished by cutting down and 
slicing up the stems in the usual manner and then digging up and slicing the 
bulbs, the slices being spread over the ground and stirred at intervals to pro¬ 
mote decay. Eggs will probably be laid for preference on these slices, which 
must be cut the right thickness so that they will have decayed before mature 
weevil can develop in them. The insects might be attracted in such numbers 
as to make hand-collection advantageous. Gi owners should be careful to 
select only healthy planting material. The suggestion has been made that 
immersing banana bulbs in water for about 36 hours will kill all weevils pre¬ 
sent, If this simple remedy proves eflicacioiis, growers should adopt the 
precaution. More knowledge is required concerning the natural enemies of 
the borer in Jamaiai. The question of introducing a Histerid beetle from 
Java as a control is also being considered. Problems of dissemination of the 
pest and alternative host-plants also need elucidating. The views expressed 
in this memorandum are put forward tentatively and experimental evidence 
is desired before they can be regarded as conclusive,— ^The Review of Ap¬ 
plied Entomology, Series A., Vol. V., Pt. 10., Oct. 1917. 

other observers state that eggs are usually laid in the stem several inches above the 
soil. —Ed. 

t In the Congo, where this weevil has recently appeared and has destroyed consider¬ 
able areas of bananas, M, Mayne found that it was the young plants that were chiefly at¬ 
tacked. (Sec this Review, Series A„ v. p. 364 ).—-Ed. 
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COMPOSITION & PROPERTIES OF BUTTER. 


C. M. ECKLES AND L. S. PALMER. 

For many yenrs research woik has been earned out at tlic Alissouri Aj^u- 
CLiltural Experiment Station on the iniluence ol \anous Ic'odstullb on the com¬ 
position of milk and bnltcr. Recently, a new seiies ol experiments has been 
started on cottonseed products, in order to explain, il possible, thexaiicd and 
inconsistent results obtained on this subject b\ other investij^atois. Thes'C 
experiments have shown that the rou^,»hii,i 4 e which loiins the base ol the lation 
is the real factor in the eJl'ect of cottonseed products on the compositiim and 
properties of butter, 'fhe amount ol cottonseed piodncls ted, paiticiilaily 
the quantity of cottonseed oil they contain, is also iinpoitant. 

Concerning;* the character of the roui^ilia^e, the data (detained show con¬ 
vincingly that with cert<iin rou^haucs, such as timothy hay and coin sta\ci, 
(dried maize steins with cobs iemo\ed), time thy hay alone, alfalfa hay alone 
or cottonseed hulls, veiy marked eflects on the compoMtion and piopeities ol 
butter accompany the feediii*^ of cottonseed products, in some cases even 
in moderate amount. On the other hand, certain rou^haj^es, pai liciilaily 
corn silage, so counteract the effects of cottonseed pioducts that moderate 
quantities, e.^., 3 or 4 lb. of meal, in some cases even as much as 6 lb. may 
be fed daily without loweriiiji^ the quality of the butter or chan^Lfinj; appre¬ 
ciably the composition of the fat. 

This paper includes : (1) an Instoiii'al pait, with a cluonol<\qical biblio- 
graphv on the subject studied and 4 tables of numeiical data ; (2) an exptMi- 
mental part illustrated bv 12 tables of anahtical data. 

I'he results obtained led to the lollowinjL* coiielusions - 

(1 ) The feediniJ; of cottonseed produces characteristic eflects upon the 
physical and chemical constants of butter hit and upon the piopeities oi 
butter. These arc manifested, in ^^eneral, b> a decieasc* in the saponilication 
value and REicniCKT-AfKissL number, and an increase in the iodiin* absorp¬ 
tion value and the ineltiii|y point of the butter fat. The effecls on the bultei 
are to cause a liriner body, Ireiiueiitlv a Hinnmy cousisteiicw. a hij^her slaiid- 
injf up quality or ability to wilh.stand a hij>her tempeiatiire without losiuj^ its 
body, a tlat, oily taste, and a better keepin^j tpiality. 

(2) The eflects of feeding cottonseed pioducts in the directions 
indicated are due largely if not entirely, to the amount of cottonseed oil 
which they contain. 

(3) The extent of these effects is largely modified by the character ol 
the raw^ foodstuffs which form the base of the ration. The effects are more 
marked when cottonseed products are fed with dry roughage, but less so it a 
fairly large amount of corn silage is given, as, in this case, the effects are 
sometimes neutralised. Further experiments are in progress to determine 
whether other roughages have similar properties. 

(4) Small amounts of cottonseed products may be fed to cows on fresh 
pasture with very beiiclicial effects upon the body and keeping tiiialities of 
the butter. 

(5) The effects of feeding cottonseed meal upon certain of the con¬ 
stants of the butter fat, particularly the Rkichkrt-Meissl number and iodine 
value, may be somewhat modified by continuous feeding. The effects of 
the melting point of the fat and the other properties of the butter continue, 
however, as long as the cottonseed meal is fed. 

(6) The feeding of hirge quantities of cottonseed meal and whole 
cottonseed as still practised in many localities in the South must bo con- 
siclenibly modified if the butler industry of that part of the country is to 
attain its proper place in the butter industry of the nation, The use of Ihc 
whole seed as a feed for dairy cattle is to be strongly discouraged on account 
of its excessive oil content.*— Bull. Ixtkrkat. Inst, of Agrl, Year VIII— 
Number 7, July 1917. 
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GAROBNS IN WAR TIME. 


The following suggestions have been drawn up with a view to helping 
those who are inexperienced in gardening:— 

Vegetables should be grown instead of llowers, or at most only a small 
part should be devoted to flowers 

A small part of the gjirden, a warm corner well drained but not heavily 
manured, should be set aside for the purpose of seed saving. 

Sow in tins garden say, one dozen or more seeds of each of the follow¬ 
ing:—Scarlet runners, dwarf beans and haricot beans. Scarlet runners inav 
he grown without stakes or poles. Sow the seed 2 *’t. apart each wav, and 
as soon as the point (the curling tip which makes the twining stem ) is visible, 
pinch it out and similarly pinch out any branches which later on show signs 
of running. Do not pick any of the pods for eating purposes. When the 
pods are thoroughly ripe and beginning to turn yellow, pull up the plants and 
hang them in bundles in a warm, drv place. As soon as the pods are 
thoioughly dry they may be shelled, any bad seeds thrown away, and the good 
seeds spread on sheets of brown paper in a warm (but not hot), dry place. 
As soon as the pods are thoroughly drv they should be placed in paper bags 
or in seed packets, and kept in a cool, dry room. 

To test germination ot seed to be sown, place moistened, but not wet 
pieces of flannel or blotting paper in two saucers. Place in one of the saucers 
20 or more seeds which have been soaked in water overnight. Cover the 
saucer containing the seed with the other and place it in a warm room, 
taking care, however, that the flannel or other material does not get dry. 
Inspect daily, and as soon as a need shows its root remove it and after a time, 
varying according to the diffeient seeds from a week or a fortnight, work out 
the precentage of germination, if the sample seeds have germinated well 
the remainder should be kept for next vear. 

Seed left over from Iasi year should he tested and used in preference to 
this year’s seed if it germinated fairly well. 

All gardeners should exercise economy in seed sowing. Many garden¬ 
ers sow seed too thickly. Seed is precious now and no more should be sown 
than is neces.sary. Before sowing, the number of plants required for the 
ground may usefully be estimated. A good rule is to sow no more than twice 
as many seeds as the number ot plants required, although in the case of seeds 
which do not long retain their powers of germination (parsnips for instance), 
rather more should he sown. 

Seed liable to be eaten by mice or birds should he moistened, nibbed in 
powdered red lead (a poison j, and then planted. 

Late summer sowing should be practised, and a good breadth of garden 
beet should be sown in the latter part of July or at the beginning of August, 
for winter use. 

Onions and carrots should not be sown on freshly turned-up land. 

Soot or lime dusted along the rows will help to keep down slugs. 

Strands of black cotton stretched along the rows will protect seedlings 
from birds. 

The tips of broad beans should be pinched out when the plants are 
about 2 ft. high in order to lessen the effect of attack by aphis (black fly). 

If space is limited and it is desired to use a lawn without destro^^ing the 
grass, turves 1 ft. square may be taken out at intervals of 3 ft The ground 
should be broken up with a fork, a little well-rotted manure added, and the 
surface raked, after which climbing French beans may be sown. A\lien the 
seedlings appear, they should be staked. After the crop is gathered the 
lurves may be replaced (these should have been laid in any convenient part 
of the garden), and in a month or two the lawn will be as good as ever.— 
Journal of the Board of Agriculture, May, 1917. 
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SOME OBSERVATIONS ON THE OCCUR¬ 
RENCE OF INFERTILITY UNDER TREES 

IN INDIA. 

JATINDRA NATH SEN. 

It is well known that trees often f>ive rise to the formation of infertile 
patches round themselves. The theory of shade which is usually adduced 
does not wholly explain the phenomenon. In the lirst place the aflected 
tract of land does not always coincide with the shade-limit and secondly, 
lands under bamboos are known to remain infertile even after the removal of 
the clumps—the source of obstruction of the sun’s rays. 

Pot experiments with plants tjrown in soil taken from under a tamarind 
tree showed that the ‘"tamarind” soil contained something which was evid¬ 
ently positively harmful to plant growth. In this case, the trouble was found 
to be due to the accumulation of an excessive amount of soluble salts, but 
this is not invariably so. The nature of the salts is also of importance, some 
salts bein^^ more toxic than others. 

This accumulation of soluble salts mi^fht be due partly to the leaching 
out of the mineral matter in the dead remains of the plant (decayed roots 
and fallen leaves) but transpiration of the plant is likely to be an important 
factor. A growing tree transpires an enormous amount of w^ater. The roots 
have to abstract this water from the soil particles with which they come in 
contact. On acc<nmt of the soil near about the roots thus getting drier than 
the rest of the mass of soil, there .sets up a movement of water from the wetter 
to the drier zone to restore the equilibrium. This movement goes on 
contimiously with the growth of the tree. Alone with the water, the dis¬ 
solved salts present in the soil solution also move towards the tree. 

On this assumption plants having a high transpiration ratio would 
produce harmful results quickly. It may be that plants having thin or small 
leaves—tamarind, “pipal” (Ficus religiosa )—transpire relatively more water 
than trees having thick leaves—“ bar ” (Ficus heugaleusis), The extent and 
distribution of the root-system are also of importance. Plants having a 
smaller root-range relatively to the transpiration would, of course, effect a 
greater local concentration of salts. Again, the injurious effect may be 
apparent soon if the roots are mostly in the top layers of soil. 

These considerations might probafily hold in the case of bamboos. 
Other factors are competition for sunlight and plant food and inability to get 
rid of some of the injurious products of the vital activities of the plant 
(including carbonic acid) sufiiciently rapidly. 

With regard to remedies in such cases of infertility, the removal of the 
trees is the lirst step. After this attempts should be made to effect a per¬ 
manent improvement in the texture of the soil by means of deep cultivation 
and the addition of organic manures. Proper drainage facilities should be 
provided so that the salts may readily pass out of the soil. In some cases it 
may be necessary to have recourse to an efficient system of irrigation (com¬ 
bined with suitable drainage) to get rid of the accumulated salts.— Bull. 
Inteknat. Inst, of Agriculture, Oct. 1917. 
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MARKET RATES FOR TROPICAL PRODUCTS. 

(From Leuis & ‘Peat's Latest Monthly Prices Current.) 


ALOES, Soccotrine cwt. 

Zanzibar & Hepatic » 
ARROWROOT iNatal) lb. 
BEES’ WAX cwt. 
Zanzibar Yellow » 
East Indian bleached „ 
unbleached .« 
Madagascar 

CAMPHOR. Japan lb. 

China cwt. 

CARDAMOMS, Tuticorin| 
per lb. 

Malabar, Tellicherry « 
Calicut I. 
MangaUe ,, 
Ceylon, Mysore „ 
Malabar „ 
Seeds. E. 1 & Ceylon „ 
Cwlon “Long Wild 
CHILLIES, Zanzibar cwt.| 


CINCHONA 

Ceylon 


\R1C. ■ lb. 


QUALITY. 


Fair to fine 
Common to good 
Fair to fine 

Slightly drossy to good 
Fair to good 
Dark to good genuine 
Dark to good palish 
Refined 

Fair average quality 
Good to fine bold 
Middling lean 
Good to fine bold 
Brownish 

Med Brown to good bold 
Sniall fair to fine plump 
Fair to good 
Fair to good ' 

Shelly to good 
Dull to fine bright 
Fair bright small 
Crown, Renewed 
Org. Stem 


iRed 


Quotations. 


95/ a 100/ 

40' a 105/ 
7da8d 

£9 101 a £9 15/ 

£1I12/6a£l2 

£9 a £910' 
£9 5/a £9 15' 

i3/6a,413 
i Nominal 
3'6 a 4 6 nom. 

2, a 2,9 
3/a4| 

,l/9a26 
|2,6a5/3 „ 

5/ 

,1,7 a 1/8 
|2,a2'3 
1/ a 1/6 nom 

75/a 85 
60/a 70/ 
3ida7d 
2da6d 


i _ Root 
CINNAMON, Ceylon lst8.{Falr to stout quill 


Org. Stem ljda4ld 
Renewed 3d a 5Id 


r lb. 


2nd8. 

3rds| 

4th8. 

Chips, 


CLOVES. Penang 

Amboyna „ 

Zanzibar „ 

Madagascar „ 

Stems «< 

COFFEE, . 

Ceylon Plantation ewt< 
Liberian „ 

COCOA, Ceylon Plant. „ 


Native Estate 
java 

COLOMBO ROOT 
CROTON SEEDS,8ifted 
CUBEBS 
FIBRE, Kliul 


lb, 


Palmyrah 


GINGER, Bengal rough cwL 
Calicut, Cut A 
B&C 
Cochin, Rough 

Japan^ 

GUM Anunoniacum 
Animi, Zanzibar 


Madagascar „ 

Arabic, E. I. & Aden „ 
Turkey sorts „ 
GhsAit M 
Kurraefaec ^ 
Madras ^ 
Assafoedda ^ 

INDIGO, E 1. Bengal lb. 


ICAPOK..Cwlon lE. 

Aden s^ cwt,| 

Sonuu If 

MACE, Bombay & Penang 
per lb. 


Java 


Fair to fine (told 

Dull to fine bright pkd. 

Dull to fine 

Fair and fine bright 

Fair 

Fair 

Medium to bold 
Fair to hold 
Special Marks 
Red to good 
Ordinary to red 
Small to good red 
Middling to good 
Dull to fair 
Ord. stalky to good 
000 good long 
00 „ medium 

No. I fair 
Common to fair 
Medium to good med 
Good to fine 
[Fair 

Medium to fine bold 
Small and medium 
Common to fine bold 
Small and D'l 
Unsplit 

Ord. blocky to fair clean 
Pale and amber, str. srts, 
M little red I 

Bean and Pea size ditto 
Fair to good red torts 
Med. and bold f/lassy sorts 
Fair to good palish 
„ „ red 

Ordinary to good pale 

Sorts to fine pale 
Reddish to good pale 
Dark to fine pale 
Clean fr. to gd. almonds 
com. ^ony to good bl<xk 
Shipping mid to gd. violet 
Consuming mid.togd. 
Ordinary to middling 
Mid. to fine Kurpah 
u)w to ordinary 
Mid. to fine Madras 
prdinan to good 
Fw to one bright 
Middling to good 


4d 


lid 

lOldal/ 

.3/6 n 4( 

2/a 2/6 
l/9a|/10 
1,9a I'lO 
|7id 

Nomina! 

87l’i90/ 

SO/a 86 
50' a 76i 
70/a 96/ 

100/a 120 

70/a 751 

£16, a £18 

lOdalld 

8id 

7d 

£30/ a £35 nom, 
,£40/a £43 „ 
£501 a £60 „ 
62/6 

lOO'allO 
90| a 100 
67 6 a 72/6 
67/6 

50/ a 52/6 
1751 a 200 nom. 
£1410/a£l610/ 

£ila£t2 

70/a £11 

£8 10/a £10 10/^ 

£5 10/a £7 5; 

£4 a £8 
£4 a £7 
55/a 75, 

85/a 87/6 
30/a 50' 

35/ a 50/ nom. 

301 a 45/ nom. 
£)Sa£20 
£4a£]0 
IO/al3/ 

9/a 10 
8'6a9/6 
7/a 9* 

5/ a 6,9 
2/6 a 4/6 
1/ a 1/4 
6da1/5 
'l70/a200/ 

140/a 1(10/ 


[NUTMEGS.- lb! 
Singapore & Penang „ 


NUX VOMICA, Cochin 
per cwt. Bengal 
Madras 
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GREATER LOCAL FOOD PRODUCTION. 

-- 4 -- 

The results of the efforts that were made with the North- 
East Monsoon are now beginning to come to hand. The reports 
that have been received by the Department of Agriculture and 
the Agricultural Society are, on the whole, favourable. 

A decided effort has been made throughout the various 
districts of the colony to produce a greater quantity of food-stuffs, 
vegetables and curry-stuffs 

Visits to estates up-country show that greater attention 
has been paid by estate labourers to their vegetable gardens. 
They are more cared for and fuller of produce than formerly. 
There have been some disappointments and some estate manage¬ 
ments have undertaken to demonstrate that these cultivations 
are to the interest of the labourers. 

A greater production of manioc, yams, sweet potatos and 
other tubers is this year assured. An effort to encourage the 
cultivation of these crops in the principal rubber-growing areas 
has been made. In one section of the Kalutara district an 
increase of over 100 acres is recorded, and this is mainly under 
yam crops and vegetables. 

In the Northern districts the cultivation of curry-stuffs have 
not given satisfactory results and unfavourable results are also 
recorded from the Hambantota division of the Southern Province, 
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This division suffered from a spell of drought in October, which 
greatly interfered with the North East monsoon cultivations. 

In the Sabaragamuwa Province coriander and aniseed is 
growing satisfactorily and favourable reports have also been 
received from certain parts of the North-Western Province, but 
the most favourable ref orts in regard to curry-stuffs have been 
received from the Walaoane district of the Central Province and 
from certain parts of Uva. 

The coriander and aniseed crops at Harasbedde Denionstra- 
tion Garden are most satisfactory and these crops have grown 
well in the chenas of that district. It would therefore appear 
that the higher and drier parts of the colony are likely to be 
quite suited to the cultivation of certain curry stuffs, and it is to 
be noted that already small quantities of locally grown curry 
stuffs have found their way to the Welimada bazaars. 

The general results of the various trials may be summarized 
as follows :—Onions succeed in many districts and much laiger 
quantities could be grown with profit. The output of chillies 
could be considerably increased and our dependence upon the 
imported article reduced. Dhall [Cajanus Indiciis) has grown 
most luxuriantly in all districts and has yielded heavy crops. A 
great extension of this pulse could readily be secured, as well as 
of green gram, kollu and other pulses that the colony at present 
import. Aniseed is at present being grown in the Matale dis¬ 
trict with success and it has also grown well in various other 
localities. Coriander is suited to the cooler and drier altitudes, 
and fenugreek might be grown successfully. Cumin is really 
the only disappointment. Germination has been poor and growth 
unsatisfactory. Further trials with this crop will have to be 
undertaken. 

From the above it will be gathered that useful information 
has already been obtained. The colony can grow much greater 
quantities of its food requirements, and steps are being taken for 
making further efforts towards encouraging this cultivation with 
the south-west season beginning in May and June. 
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CEYLON AGRICULTURE. 


COMMITTEE OF AGRICULTURAL 
EXPERIMENTS. 

Minutes of a meeting of the Committee of Agricultural Experiments held 
at the Experiment Station, Peradeni^a, on 7th February, 1918. 

Present :—The Director of Agriculture (Chairman); the Botanist and 
Mycologist; the acting Entomologist; the Government Chemist; the 
Superintendent, Botanic Gardens ; the Superintendent, Low-Country Pro¬ 
ducts and School Gardens; the Hon^ble the Government Agent, C.P. ; 
the Hon’ble the Rural Member of the Legislative Council; the Chair¬ 
man. Planters’ Association of Ceylon; Messrs. A. E. de S. Rajapakse 
Mudaliyar, J. B. Coles, E. W. Keith, T. Y. Wright, R. G. Coombe, 
J. S. Patterson, W. Sinclair, H. D. Garrick, A. S. Long-Price, N. G. 
Campbell, G. H. Masefield, A J. Austin Dickson, G. H. Golledge, 
and H. A. Deutrom (Acting Secretary); and as visitors, Messrs H. Storey, 
Alex. Pfrera, H. A, Beachcroft, R. Agvr, G. O. Trevaldwyn, R. Wil¬ 
kinson, C. A Evans and E. C, Villiers. 

The minutes of the previous meeting having been confirmed, the Chair¬ 
man stated tliat letters and telegrams expressing inability to attend had been 
received from Lt.-Col. Dickson, Messrs. M. L. Wilkins, N. J. Martin, and 
the Assistant Government Agent, Puttalam. 

2. Progress Reports ,—The Chairman announced that as the Progress 
Reports were not ready in time for circulation they had to be tabled. The 
Chairman stated that there was an increase of Shot-hole borer in the Experi¬ 
ment Station Tea plots, and that Mr. Speyer was carrying out experiments 
with various insecticidal mixtuies. He reviewred the work of the Experiment 
Stations, as detailed in the reports, and called for comments. He stated that 
at Anuradhapura the oil palms were doing very well. Coffee robusta was 
bearing quite good crops and the paddy was making most satisfactory growth. 

Mr. T. Y. Wright enquired what was the age of the Robusta coffee at 
Anuradhapura. and w’hether it was being grown under irrigation. The Chair¬ 
man stated that the plants were now 3 years old and that they were regularly 
irrigated. 

On an enquiry’ by Mr. J. S. Patterson, the Chairman stated that Rs. 137S 
was the highest offer received for coconuts at the auction sale, but the highest 
bidder eventually undertook to buy the nuts at Rs. 15 per 1,000. Mr. Long- 
Price thought that this was a fair price for November, when the sale was 
held,* The Progress I^eports were then adopted. 
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3. The best Way of Presemng Coconuts in Husks —This question was to 
have been brought up by Mr. Martin, who was unfortunately prevented from 
attending the meeting. The Chairman stated that Mudaliyar Rajapakse 
had carried out some interesting experiments on this subject. Mr. Bamber 
referred to the careful experiments made by Mudaliyar Rajapakse on the 
preservation of coconuts by storing them under different conditions. Nuts 
stored in the open lost their water in 9 months, and all germinated between 
the seventh and ninth month. The nuts kept in a dry store lost their water 
in six months and were all sound at the end of twelve months. He also 
stated that in storing nuts care would have to be taken that no heating took 
place by over-heaping and that the husk should be perfectly dry before 
storing. Mudaliyar Rajapakse then gave details of his experiments together 
with figures, which showed that nuts could be preserved for a longer period 
if stored under shade in a dry place. The Mudaliyar undertook to cairy on 
a further experiment of storing nuts on a larger scale. The Chairman said 
that the results were valuable and would be published in the Tropical Agri- 
CULIURIST. He thought that the Committee was indebted to Mudaliyar 
Rajapakse for his interesting figures. Mr. Sinclair stated that Mr. Martin 
has also made some experiments and he had also received some information 
as to the storage of nuts for long periods on the Malabar Coast, 

4. The best Way of Cultivating, Coconut laud without the help of Cattle 
which arc difficult to obtain and still more difficult to upkeep, —^The Chair¬ 
man stated that the nature of the information desired by Mr. Martin, who 
brought up this question on the agenda was not known. He proposed 
postponing discussion of the question to the next meeting, and stated that he 
would write to Mr. Martin asking for further information. 

5. The Xcw Coconut Disease, —The Chairman stated that Mr. Fetch 
would give to the meeting the latest information as to this disease. The 
Botanist and Mycologist stated that the Officer lent to the Plant Pest Board of 
Kurunegala, H Inspector, has inspected the Gannawa, Weuda and Madure 
Korales. In Gannawa Korale, diseased trees were found in four villages, on 
9 properties : nut fall was observed in four cases. In Weuda Korale, diseased 
trees were found in 5 villages, on 6 properties; chiefly leaf droop : nut fall 
observed in four cases. No disease was noted in Madure Korale. 

The Agricultui-al Instructor of the North-Western Province had inspected 
villages in Hiriyala Hatpattu, and reported that he had practically found no 
disease. 

On the road from Delwita to Kurunegala, the inspector has found the 
disease on 14 estates, with nut fall in 11 cases. On the road»from Weuda to 
Kurunegala, 16 estates have been inspected, all but 2 of w^hich wwe affected. 
One estate was visited on the Dambul Road. No leaf droop was noticed, but 
nut fall from one tree. On the Puttalam Road, the disease was found on four 
properties—nut fall on three of them. In Kurunegala, the disease has been 
recorded on two estates—nut fall being very bad in one case. Mr. Patterson 
cnprimens of diseased leaves and nuts and said that the dfsease 
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could be found on many properties. He had seen it, he thought, in several 
districts but at the present time the amount of nut fall was not serious. 
Mr. T. Y. Wright asked for information as to how the inspectors did their 
work, he had had one case reported to him which he thought should be 
investigated. The Chairman said that in this instance the inspector had been 
placed at the disposal of the Plant Pest Board of Kurunegala, and he would 
enquire into the case brought to his notice by Mr. Wright. The disease 
could be found spread over a fairly large area but it did not appear at the 
present time to be doing much damage. Mr. Long-Pricii, stated that he 
thought the disease was not a new one and he had not as yet seen very much 
damage occasioned by it. Mr. Patterson emphasized the importance of 
not overlooking the existence of this disease. 

6. Proposals submitted to Government in regard to the Co-ordination 
and Extension of the Agricultural Services of the Colony. —The Director of 
Agriculture stated that the next matter on the Agenda was the consideration 
of proposals submitted to Government in regard to the co-ordination and 
extension of the Agricultural Services and that he had invited Mr. H. Storey, 
as the only member of the Technical Committee of the Rubber Research not 
a member of the Committee of Agricultural Experiments, to be present. He 
said that Government had placed these proposals before the Legislative 
Council and was inviting the opinions of the various agricultural bodies as to 
their suitability to the requirements of the Colony. He gave a brief summary 
of the proposals, which had been in the hands of members of the Committee 
for some weeks and invited a general discussion upon them. He said that 
those proposals had been submitted to Government after he had had only 
seven months experience in the Colony, but they were based not only upon 
experience gained in various other tropical Colonies of the Empire but also 
upon careful investigations made personally during circuits through various 
districts of the Colony. He had now visited the main agricultural districts 
and he was convinced that there was ample scope for an enorino|is amount of 
work by an Agricultural Department, He took it, that the]duties of an Agri¬ 
cultural Department in a Colony, such as Ceylon, necessitated adequate 
provision being made for the protection of existing agricultural crops against 
losses from pests and diseases, for researches into existing agricultural 
practices and for experiments to test where improvements can be effected. 
There were not only the existing main crops to consider but the possibi¬ 
lities of new ones to be considered. It is, he thought, possible that the 
Colony could produce its own requirements of sugar instead of introducing 
25,000 to 30,000 tons at a cost of several millions of rupees. The possibilities 
of the cultivation of fibres in the dry zone, of limes for the manufacture of 
citric acid and of cotton in the Hambantota district deserved close investiga¬ 
tion. All these industries can be industries of small cultivators, but experience 
in other parts of the tropics showed that progress in new industries was very 
slow unless assistance was given in the shape o| scientific advice, of 
machinery and factories on a co-operative basis, or of concessions or pecuniary 
assistance. But it was not in connection with possible new industries that 
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the first work was required. There were over 2^ million acres in the Colony 
under cultivation at the present time and yet the imports of cattle, goats and 
sheep ran nearly into 6 figures, the value of rice, potato, curry stuffs imports 
was SO to 60 million rupees, of butter and ghee over Rs. 600,000 and of 
organic manures such as castor and groundnut cakes of a value of nearly 
Rs. 4 millions. It was unnecessary for him to follow the usual time-worn 
arguments as to Ceylon being essentially an Agricultural country nor to 
emphasize that 64 % of the total population of the Colony depended upon 
agriculture and pasturage. The agriculture of the villager required very 
careful investigation and was capable of considerable improvement and 
extension. The question of agricultural education was a most important one 
and necessitated that agricultural training should be made available for pros¬ 
pective landowners and superintendents of estates, for village headmen, for 
teachers in rural schools and for the smaller cultivators. The schemes now 
submitted may be defined as being designed to meet Research and Education, 
and it was unnecessary for him before this Committee to urge the advantages 
of Research and Education in agricultural matters. 

It had been stated in some quarters that the scheme as submitted was 
a somewhat ambitious one. It might appear to be ambitious in the light ot 
past provision for agriculture, but he would ask members to consider the 
expenditure on agriculture in other purely agricultural countries and also to 
remember that the proposals now before the meeting would take some time 
to bring into force and that during that time there was every reason jto believe 
that the Colony would progress at a rate not behind the rate of progress 
during the past few years. Evidence gathered since the proposals were 
written appeared to indicate that they were along lines suited to the conditions 
of the Colony and it was pleasing to find that they were receiving support 
from members of all classes of the community. He had received various 
letters since the Sessional Paper appeared from Planters, Government Head¬ 
men and from Government Officers. A letter from the Assistant Government 
Agent, Puttalam, who is a member of this Committee, was read in which it 
was stated that he thought the Provincial'^ system was the correct one as 
“ the needs, conditions and capabilities of the various provinces are so varied. 
In no other way is it possible to consider fully and to develop the needs of each 
or to reach and educate the cultivators in each district.” A telegram from 
Mr. N, J. Martin strongly supporting the proposals was also read. 

Reference to the proposals showed that the appointment of an Economic 
Botanist had been urged. This has in principle since been independently 
placed before the Secretary of State for the Colonies by the Rubber Growers' 
Association and others interested in the question of seed selection in Hevea, 
The appointment of an additional Mycologist for rubber is asked for. This 
has been urged for on the motion of the Haputale Planters' Association 
within the past few months. The establishment of an inspectorate force for 
plant pests and diseases has already been discussed in detail by this Committee 
and Government has indicated its approval of such appointments and has 
authorized provision to be made for training sub-inspectors from October 
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next. The proposals for the establishment of an agricultural school and 
experiment station, with agricultural assistants in various districts of the 
Northern division has with some small amendments met with the unanimous 
support of a Committee of the Board of Agriculture appointed at the instance 
of Government, and there are outstanding requests at the present time for 
Agricultural Instructors for the Trincomalee and Matale districts. 

These instances are of the greatest encouragement to the Department 
and it emphasizes the fact that more men and more money must be made 
available to the Department if it is to be adequately equipped to meet the 
demands that agriculturists and agricultural industries will and should make 
upon it. 

But of course the question of cost was the main difficulty. He felt that 
Government would be prepared to meet the annual recurring cost if agricul¬ 
turists supported the proposals, and he was certain that if agriculturists could 
in any way indicate that they really needed early pro\ision for the proposals 
and would collect some money to meet some part of the capital costs, that 
the proposals would be carried out completely within say the next 5 or 6 
years. The agriculturists of other Colonies had devised means for raising 
money for agricultural research when the Government did not feel able to 
meet all their requirements from General Revenue, and here in Ceylon we 
have previous instances of the same principle, viz., the employment of Mycol¬ 
ogists by the Planters^ Association and within recent years the Rubber 
Reseai'ch Scheme contributions for researches in ru]')ber chemistry. 

Another question to which the Director invited particular attention was 
the amalgamation on the score of better efficiency of the Agricultural Society 
and the Agricultural Department and of the various Committees now dealing 
with agricultural matters. He thought a strong Central Committee to be 
known as the Board of Agriculture with sub-coinniiltees would be advisable. 
Such organizations would be not only of great assistance to the Department 
but would no doubt eventually he consulted by Government on all matters 
affecting the agricultural development and welfare of the Colony. 

Questions had been raised in some quarters as to the employment of 
members of the permanent population of the Colony in the superior posts of 
the Department. This matter has been already dealt with in the Legislative 
Council by the Hon^ble the Colonial Secretary when it was stated that 
Government would be prepared to make these appointments from members 
of the permanent population of the Colony if applicants with the required 
scientific knowledge and tmining were forthcoming. His personal view was 
that the agricultural service should be made sufficiently attractive, so as to 
encourage the best of the science students of the Colony's secondary schools 
to take up agriculture as a profession, and he would welcome any efforts that 
might be made to teach agricultural science in those secondary schools. 
Some officers would have to be recruited from abroad and provision would 
have to be made for the training of officers for the Department in the Colony, 
in India, and possibly further afield. 
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The decision of Government on the proposals could only be expected 
when the degree of support by agriculturists—for whom the proposals had 
been outlined—had been ascertained. 

The Hox’ble Mr. R. Huyshf Eliot in proposing a hearty vote of thanks 
to the Chairman stated that the planting community owed a debt of gratitude 
to the Chairman for what he had done during the short period of 12 months 
he had been in the Island. He stated that the attention of the Chairman for 
greater assistance to agriculture had been drawn by members of this Com¬ 
mittee soon after his arrival and he thought the proposals now submitted had 
been carefully thought out and would be supported by all interested in the 
agricultural progress of the Colony. If the money could be found the 
proposals would tenji to place the Department on a good footing. 

Mr. T. Y. Wright commended the proposals re Provincial Councils, 
and stated that there should be no difi&culty in forming these Committees at 
once, 

Mr. Golledge asked whether the suggestion that some of the export 
taxes might be earmarked for agricultural services referred to the existing 
taxes—to which the Chairman replied in the affirmative. 

The Hon’ble Mr. R. Huyshe Eliot asked for details concerning the 
suggestion that some of the costs, say of agricultural schools, and demonstra¬ 
tion plots could be borne from local funds and not from general revenue. 

The Chairman gave details of the existing arrangements in regard to some 
of the demonstration gardens at present being carried on by the Agricultural 
Society and local authorities, 

Mr. Graeme Sinclair asked for particulars as to the proposed duties of 
plant pest and disease inspectors and thought that some agriculturists would 
wish that mean.s could be found to-allow appeals. He thought that the 
Provincial Councils might be the bodies to whom appeals would be submitted. 
A general discussion on this question took place and Mr. Sinclair stated 
that he would bring the question up in fuller details at a subsequent meeting. 

Mr. Graeme Sinclair proposed and Mr. J. S. Patterson seconded, the 
following resolution, which was carried unanimously:—“That the proposals 
submitted to Government in regard to the co-ordination and extension of the 
Agricultural Services of the Colony meet with the approval of and are strongly 
supported by this Committee.^^ 

Mr. Garrick then proposed the following resolution, which was seconded 
by Mr. R. G. Coombe and carried unanimously:—“That this Committee 
considers it desirable that Government should inaugurate a scheme for the 
provision of a system of scholarships in connection with the training of 
suitable individuals to fill appointments in the higher grades of Agricultural 
Research.” 

The meeting terminated with a vote of thanks to the chair, and the 
members aiterwards Inspected the Experimental plots of tea. 
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PROGRESS REPORTS OF THE EXPERI¬ 
MENT STATIONS. 

From 1st November, 1917, to 31si January, 1918, 

PERADENIYA. 

TEA. 

1. The yield for the month of November was 3,815 lb. green leaf, for 
December 4,113 lb. from 11 acies and for January 3,189 lb. fiom 6 acies. 
The September and October made tea fetched in Colombo 52 cents per lb. 
for Broken Orange Pekoe, and an average of 38 cents for all grades. 

2. The total output of green leaf for 1917 is 42,835 lb. from 11 acres, 
of which 6 acres were pruned in June. 

3. Plot 149 (Manipuri Indigenous) planted with dadaps has given the 
highest yield, 6 761 lb. green leaf, equal to 1,632 lb. made tea per acre 
per year. 

4. Plots 146—150 were pruned in January leaving a live branch to 
carry the bushes through the dry weather. 

5. An increase of Shot-hole borer has taken place, the bushes in the 
upper portion bordering the jungle being more heavily affected than formerly 
In plot 149 there were 178 bushes affected and in plot 150, 392. 

6. The newly cleared two acres of land have been planted with stumps 
from Huldubari Dooars seed. The stumps were shaded with ferns and the 
majority are coming on well. One acre has been planted with Dadap 
cuttings 16 ft. X 16 ft. and the other with Gliricidia. The two plots were 
interplanted with Sword bean (1 seed being put in the centre of 4 stumps) 
as a green manure. 

7. The remaining 4 acres of jungle between the tea and Hill Top 
rubber is being cleared for extending experiments with Tea. 

8. In the year 1917, the dadaps in plot 144 were pruned three times, 
yielding 10,053 lb. of mulch. In plot 149 the dadaps were cut three times, 
yielding 8,693 lb. of mulch. 

9. The Albizzias in plot 150 were pruned once yielding 8,762 lb. of 
mulch. 

10. GDipani Hybrid Tea seeds received from Assam have been put 
out in nurseries. The percentage of germination is satisfactory. 

RUBBER. 

11. The two young plantations have been supplied with stumps from 
our own nurseries, 

12. Plots 11, 12 and 13 have been planted out with Cajanus Indicus 
(Dhall) 5 ft. X 5 ft. The plants are all coming up well, 

13. The following new experiments have been started in January on 
plot 80c, which was resting :— 

(a) The 10 trees previously tapped by a single cut are now being 
Upped by a single V. 

(b) and the 10 trees pieviously tapped by a V are now being tapped 
by a single cut to the left. 
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14. The work of putting up short contour walls on the hill side rubber 
plantation has been completed. 

15. All old stumps in the rubber plantations have been uprooted. 

16. 'riie yields of tapping and manurial experiments for 1917 have 
been woiked up for presentation to the meeting to be held in March. 

CACAO. 

17. Two rounds of picking have been completed since the last meeting. 
A very fair crop was gathered. The autumn crop is a satisfactory one. 

18. The total for the year 1917 from all the plots was 18,0801b. of 
dried cacao. 

19. The old cacao is being thoroughly pruned and cut back. It had 
become too dense and heavy. 

20. 263 cwt. of cacao have been sent for sale in Colombo, the top price 
realised being Rs. 37 per cwt. 

21. All the leguminous plants, except dadaps and gliricidia, were 
uprooted in plots 68—76a (young cacao), as they had become too thick. 

22. The artificial manures necessary for manuring the cacao experiment 
plots have been ordered and will be applied as usual in February. Potash 
fro n burnt coconut shells will be substituted for Sulphate of Potash, which 
is not procurable. 

COCONUTS. 

23. The price realised for coconuts at the last sale by auction in 
November was Rs. IS per 1,000 good nuts, this being the lowest rate so far 
obtained. 

24. The 10 acre plot of coconuts has been ploughed, 

23. Several trees attacked by Red-weevil {Rhynchoifhorus ferruginetis 
have been treated. 

COFFEE. 

26. The dadaps and Leiicivna glauca shade over the coffee has been 
pruned and mulched round the plants. 

27. All the varieties have been topped and pruned. 

28. The total quantity of Robusta berries picked and sold during the 
year was 249j lb, from i an acre, as against 192^ lb. in the previous year. 

The total quantity of hybrid berries picked and sold during the year 
was 393 J lb. from i of an acre, as against 351 lb. in the previous year. 

29. The different strains of coffee received from numbered trees on 
the Experiment Station of the Department of Agriculture, Java, are doing 
exceptionally well, and will be ready for planting out in the South-west 
monsoon. 

PADDY. 

30. Of the 14 varieties of paddy sown in nurseries on 29th September 
and transplanted on 8th October, three have proved unsuitable to the district. 
Most of the plots are in ear and some of them will be ready for harvesting in 
a fortnight’s time. 

31. A selection of plants from the best varieties has been made, for 
seed purposes for the next crop. Two strains of paddy from Mauritius were 
sown, but were not a success as the seeds did not germinate well. 
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VANILLA. 

32. The vanilla pods are being harvested and cured. There is every 
promise of the crop exceeding that of last year. 

FOOD PRODUCTS AND CURRY STUFFS. 

33. Two acres of land have been planted with the following crops :— 
Dhall, grams, beans, (sword, French, Lima and cow peas), aniseed, fennel, 
fenugreek, mustard, garlic, conander, cummins (Sudu duru and Maha duru), 
chillies, and onions (acclimatised, giant red countiy, and giant Spanish), 
The seeds have all germinated well. 

VEGETABLES. 

34. The following English and local vegetable seeds have been planted 
out in the fruit plots:—Beetroot, carrot, lettuce, tomatos, celery, brinjals, 
chillies, gourds, yams, pumpkins and cucumbers. 

SHOW PLOTS. 

35. New beds have been planted with the follow-ing green manures :— 
Crotalaria muijussi, C. alata, C. incana. C. striata, C. verrucosa, Indigofera 
suffruticosa, I. longaracemosa, I. airecta, I. hirsuta, Tephrosia Hookeriana, 
T. vogelii,T. villosa, T. Candida, Trifolium resupinatum, Cassiatera, Mauritius 
sword bean, Florida Beggar weed and Desmodium sp. 

GENERAL. 

36. The river bank by the ferry has been planted with Teosinte 
(Euchlaena) (Reana) (luxurians). This is a highly valuable forage plant 
and yields an immense crop of excellent fodder. It is excellent food for 
COWS. The plants are making vigorous growth, 

37. The plot of Indigofera arrecta has been uprooted having run its 
course. The seed is still being threshed. 

The land is being ploughed and got ready for planting sweet potato 
varieties from Mauritius. 

38. A further consignment of different varieties of maniocs received 
from Mauritius have been planted out in the nurseries. Most of these have 
come up well. 

Plots of different \^rieties of sugar cane and maniocs have been 
established. 

39. All the castor plants growing on the Station have again been up¬ 
rooted and burnt. 

40. All the old stumps on the Station, excepting a few very large ones, 
have been removed. 

41. Steps have been taken to clear up and open an old abandoned road 
above the tea plots to meet the road on the Hill Top rubber. 

VISITORS. 

42. 52 visitors have been shown round the Station since the last report. 

RAINFALL. 

43. November * 16*49 inches ... rainy days ... 18 

December ... 6*49 ... n ••• 13 

January, 1918 4*53 t« - ^3 
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ANURADHAPURA. 


1. The Director of Agriculture and the Acting Secretary, Ceylon 
Agricultural Society, inspected the station on the 30th January, 1918. The 
Manager has made three visits since the last report. 

2. Paddy, The different varieties of paddy mentioned in the last 
report were transplanted in the fields. Single plants were put out at a 
distance of 6 inches apart. All the varieties are showing a remarkably 
\igorous growth, and stooling very well. There are a few poor patches on 
land where the levelling necessitated the removal of the surface soil to fill in 
the lower portions. These will receive special attention before the next 
crop is planted and will recover with cultivation and manuring. 

3. The Hatial and Maccan Pina paddy are in flower, two months after 
transplanting. 

4. The area reserved for Mauritius Hemp has been clean weeded and 
sown w.th Dhall (Cajanus Indicus). Plants of Mauritius Hemp procured 
from Balangoda are being planted out 5x5 feet. 

5. The jungle along the main road to Jaffna up to the Railway line has 
been felled and burnt. Estate labour being not sufficient to push on the 
work, it is proposed to give out the rest of the jungle on contract, the work 
to be completed by the end of March, the latest. 

6. The different Food products and curry stuffs detailed in the 
Director’s report in September have been planted out. The abnormally 
heavy rainfall in January has, without exception, adversely affected all the 
crops. Many have died out completely. 

The plots are being ploughed, and will be resown within a few days. 

7. The old tea plot has been planted with 500 Betel cuttings from 
Jaffna. 

8. Vacancies in the 3 acre plot of coconuts planted in December, 1916, 
have all been supplied. The land has been discharrowed and sown with 
Lima beans. 

9. A plot of four varieties of plantains—Suvandal, Alukehel, Hondaia- 
walu, and Kolikuttu, have been planted out. 

10. A plot of lime plants raised in Peradeiiiya from seed received 
from British Guiana has been added to the Citrus plots. All plants have 
been well forked round with cattle manure and mulched. 

n. All drains have been deepened, but even now many of the plot 
have suffered by flooding in the continuous showers experienced in Decem¬ 
ber and January, the resulting stagnant water killing the crops. 

12. All cooly lines, the store and cattle shed have been rethatchecl 
with cadjans obtained fooin Mahailuppalama. 
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MAHAILUPPALAMA. 

13. Coconuts, The fifth crop for the veai 1917 was picked in Novem¬ 
ber. The number of nuts picked during the year was 36,042 an increase of 
7,811 nuts over last year, from an area of 23i acres—composed of plot A, 
17 acres of 9^ year old palms, and Plot B, 61 acres of lOi year old palms 
( number of trees per acre 70). 

14. All the trees in the unirrigable plots were weeded round and the 
soil loosened within a radius of 6 feet from the stem. Mimosa weed has 
been uprooted and burnt. 

15. A part of the nine acres of paddy land, which had been left fallow 
since 1914, was prepared and planted with the following varieties of chillies :— 
Nagpur round and long, American round and ordinary Jaffna chillies. A 
large proportion of the plants have been eaten by stray cattle. 

Government have decided that the Station should be offered on a ticket 
of occupancy and arrangements are being made for the transfer of all 
machinery, tools and live stock, and to dispose of all produce in stock. 

H. A. DEUTROM, 
Acting Manager Experiment Station. 


PROPOSED EXPERIMENT STATIONS, 
ETC., FOR THE NORTHERN PROVINCE. 

REPORT OF THE COMMITTEE. 

This Committee was appointed at the requesi of Government on the 
motion of the Director of Agriculture seconded by Sir P. Aruxachalam 
at the meeting of the Board of Agriculture held on 26th November, 1917, 
to investigate the question of establishing Experiment and Demonstration 
Stations in the Northern Province. 

It has held two meetings, the minutes of which are attached, and has 
inspected lands around Jaffna that might be suitable for a main experiment 
station. 

The Committee is of opinion that early attention should be given to the 
investigation of agricultural problems and supports the proposals for the 
establishment of experiment and demonstration stations. It is convinced 
that agricultural development is only likely to take place as the result of 
research, education and demonstration. 

The general proposals of the Director of Agriculture, as far as they 
relate to the Northern division of the Colony, have been discussed in detail. 
Although the Committee was only appointed to consider the Northern Pro¬ 
vince, it was thought that they might consider the suggestions made for 
those parts of the North of the Colony, viz,, the North-Central Province and 
Trincomalee district of the Eastern Province included in the Northern 
agricultural division. 

The Committee find themselves in airreement with these proposals with 
the addition of an agricultural assistant for the Trincomalee district and 
with such modifications of estimates ns detailed in Annexure IJ, 
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The following recommendations are made as the outcome of careful 
deliberations over these proposals :— 

1. That a qualified scientific agriculturist be appointed with Head¬ 
quarters at Jaffna to have executive control over the agricultural and co¬ 
operative credit investigations and operations in the Morthern division. 

2. That a local assistant to this divisional officer be provided as soon 
as a suitably trained officer is available. 

3. That an agricultural school be established in or near Jaffna sufficient 
for 30 students—provision to be made for 24 residents. To this should be 
attached an experiment station of from 25—30 acres in extent. 

4. That the school be staffed with a trained farm school officer who 
shall be responsible for the education in the school and the general super‘ 
vision of the experiment station and with an agricultural assistant mainly for 
the field works. 

5. That trained agricultural assistants be provided for the Jaffna^ 
Mannar, Mullaittivu and Trincomalee districts who shall be responsible for 
minor experiment stations and for agricultural demonstrations. These minor 
stations should be from 2—3 acres in extent and should deal with paddy and 
other crops of agricultural importance in the respective districts. 

6. That the Anuradhapura Experiment Station should be developmental 
mainly on lines of testing possible agricultural development of the large un¬ 
cultivated tracts of the North-Central Province,—^and that any promising 
crops be grown on a sufficient scale to test their commercial possibilities. 

7. That some provision should be made for advisory bodies, with a full 
knowledge of local agricultural methods and requirements, to assist the 
divisional agricultural officer and his staff. 

The Committee desire to emphasize their well-considered opinion that 
only officers trained in agriculture should be appointed, that the salaries 
should be on a scale that will prove to be attractive to good men and that 
provision should be made by means of literature, lectures, short-courses at 
the school and by demonstration to encourage cultivators to take an interest 
in agricultural development and improvement. 

They also wish to emphasize that in their opinion one of the main 
problems of agriculture of the Jaffna peninsula is centred around well irriga¬ 
tion and desire that early investigation be made in this branch of agricultural 
engineering. 

(Signed) B. Horsburgh 

„ F. A. Stockdale 

„ A. Kanagasabai 

„ P. Ramanathan 

n A. Sabapathy 

T, C. M. Sinnayah 

„ V. M. Muttukumaru 

„ V. Casipillai 

M, Kelway Bamber 

ANNEXURBS ATTACHED TO REPORT. 

1. Minutes of Proceedings of Meetings. 

2. Detailed estimate as amended and approved. 
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MINUTES OF PROCEEDINGS 

of 1st Meeting of Committee appointed to consider the establishment of 
Experiment Stations, etc., in the Northern Province :— 

First Meeting held at the Council Chamber at noon on December 
20th, 1917. 

Present :— Mr. F. A. Stockdale, Director of Agriculture; Mr. B. 
Horsburgh, Government Agent, N.P. ; Sir A. Kanagasabai, Kt; Hon’ble 
Mr. P. Ramanathan, Hon’ble Mr. A. Sabapathy, Ur. C. M. Sinnayah, 
Gate Mudaliyar; Mr. V. M. Muttukumaru, Maniagar, Jaffna; Mr. M. 
Kelway Bamber, Acting Secretary, Ce^don Agricultural Society. 

At the request of members, the Director of Agriculture occupied the 
Chair. 

The Chairman stated that at the Meeting of the Select Committee on 
the Supply Bill for 1917-1918, the question of establishing experimental 
agricultural stations in the Northern Province was discussed. It was decided 
to refer the whole question to a Committee of the Agricultural Society for 
report and at the last meeting of that Society this Committee had been 
appointed. He stated that he had in July last submitted to Government 
proposals for the general re-organization and correlation of the agricultural 
services of the Colony. These would shortly be submitted to the Legislature 
for consideration and would then be placed before the agriculturists of the 
Colony for discussion and elaboration. A brief review of those proposals 
was given and explanations made on various points in connection with the 
working of Co-operative Credit Societies, Experiment Stations and Demon¬ 
stration Plots, the relationship of the Agricultural Society with the Depart¬ 
ment, and of the work of the Agricultural Instructors. 

The proposals as relating to the Northern agricultural division were 
explained in detail. It was stated that what seemed to be indicated was a 
central experiment station in Jaffna to which could be attached an agri¬ 
cultural school, a small experiment station for paddy, and demonstration plots 
scattered throughout the Province. It was stated that it was thought that 
the Experiment Station at Anuradbapura should be a developmental station 
with a view to testing whether crops suited to the large tracts of undeveloped 
land in the Dry Zone could not be grown with commercial success while 
the proposed Experiment Station at Jaffna would be used for researches into 
the cultivations carried on in the Northern part of the Colony. It was felt 
that much more work should be done for agriculture. The people of the 
country were desirous of information and instruction in agricultural methods, 
but that it was useless attempting to teach until actual research had provided 
the data on which such teaching should be based. The experience of India, 
which had been carrying out extensive research in tropical agriculture since 
1904, could be drawn upon but this was not sufficient and adequate provision 
for agricultural research within the Colony was most desirable. 

The Hon^ble Mr. P. Ramanathan and the Hon’ble Mr. A. Sabapathy 
asked various questions regarding the general proposals and the working of 
the proposed experiment station and school. They both thought that further 
agricultural work was required in the Northern Province, and indicated 
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various problems that required to be worked at. The Hon^ble Mr. 
Ramanathan stated that he particularly desired to see agricultural education 
begun and made various enquiries as to the work being carried on at the 
School of Tropical Agriculture at Peradeniya. The Hon’ble Mr. Sabapathy 
stated that if the number of applicants was in excess of the accommodation 
available he thought that a preliminary entrance examination should be 
instituted, and that the Peradenij^a rule with regard to candidates having 
passed the 8th standard should not be too rigorously enforced in the case of 
Jaffna. It was suggested that arrangements should be made for short 
Courses in the vernacular. 

The Government Agent, N.P. stated that he was in entire sympathy 
with the desire to see an agricultural school and experiment station established 
in Jaffna, and he thought the benefit of such an establishment would be 
considerable in the Province. He thought that every endeavour should be 
made to obtain the best men possible for the various posts and that it was 
most essential that only fully trained men should be employed. 

The Hon’ble Mr. Ramanathant asked details of the work of the 
present Agricultural Instructor in Jaffna and of the work of other instructors 
throughout the Colony. 

The question of costs was then gone into and the possible location for 
the Experiment Station and School was discussed. 

In considering the proposals regarding a small station for paddy experi¬ 
ments, a letter was read from Mr. V. Casipillai, who was unavoidably 
absent from the meeting. This letter is annexed. 

The Director of Agriculture undertook to consider carefully the dis¬ 
cussion on the estimates of costs and to submit detailed estimates for the 
consideration of the Committee at its next meeting which it was proposed 
to hold at the Kachcheri, Jaffna, on Monday January 28th, 1918, to be 
followed on Tuesday January 29th by visits to the Tobacco Trial Ground and 
to lands which might be selected for the proposed Experiment Station. 
The meeting then adjourned, 

( Confirmed at meeting held on January 28th.} 

B. HORSBURGH, 
Government Agent, N.P., Chairman, 


COPY. 

From V, Casipillai, Jaffna. 

To the Secretary, Ceylon Agricultural Society, Peradeniya. 

Jaffna. 18th December, 1917, 
Sir, 

With reference to your circular, No. 4731 of the 29th November, 1917, 
I have the honour to inform you that I am willing to serve on the Committee 
but I much regret to say that I am unable to attend the meeting of the 20th 
in^tenty^as I am laid up with a sore foot» 
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2. I do not know what the agenda for the date would be, and if the 
question of selecting a site for the experimental station in Jaffna is to be dis¬ 
cussed, I beg to offer the following suggestions :— 

(aj Having regard to the nature of the soils in Jaffna and the facihties 
for irrigation (for which only wells are available) it is necessary that there 
should be two stations, one of which should be for fruit trees and garden 
produce and the other for paddy. Very good garden lands, which are to be 
found at Maviddapurain, Alavcddy, Kantharodai, Ilevalai, and Chandilippaj', 
cannot be acquired except at high prices, it being necessary to pay as much 
as from Rs. 1,000/- to Rs. 1,600/- per acre, and even then, I doubt if a large 
area in one block can be purchased. As we must acquire at least 10 acres, 
the above rate of value will be prohibitive. The next best land can be found 
on the East or South of the Rimanathan College at Enivil where lands are 
cheaper than in the aforesaid villages. 

(b) The land for cultivation of paddy must be low land, as the cultivator 
will have to depend on rain only, there being no means of irrigation. There 
are very good paddy lands at Alaveddy, Kantharodai and Chandilippay, but 
an acre of land in these places will cost not less than Rs. 2,000 and therefore 
we will have to go elsewhere. Very good paddy lands can be bought at 
Pooneryn where the price per acre will range from Rs. 100 to Rs. ISO. As 
against this, there is the difficultv of access to Pooneryn lands from Jaffna 
Town. One will have to cross the Jaffna lagoon by boat and then travel 
by cart to the land which may be about two miles distant from Pooneryn 
Fort. In favourable weather the lagoon can be crossed in about three 
hours but when the weather is adverse it will take from six to ten hours. 
Failing Pooneryn (where, by the way, a large block can be easily acquired) 
the next place will be Navatkuly or Maravampulo which are about six miles 
from Jaffna and where paddy lands can be bought for between Rs. 500 and 
Rs. 600 per acre. 

I will suggest the village of Copay also which is about five miles from 
the town and where we can get paddy lands (not very good) for about Rs. 300 
per acre. If land for paddy can be secured at Copay, the garden land also 
may be secured close to it, so that supervision of both would be easy. Good 
garden lands may be bought here close to the paddy lands. 

3. I thought of suggesting that each chief Headman should be in charge 
of an experiment plot of land in his village in which products suitable to the 
place may be raised and demonstrated to the villagers. But in view of the 
comprehensive nature of the scheme put forward by the Director of Agri¬ 
culture as stated in his confidential communication, my suggestion may stand 
over for the present. 

If the Committee approves, the consideration of the acquisition of sites 
may be postponed till after the next meeting proposed to be held in Jaffna. 

I am, Sir, 

Your Obedient Servant, 

(Sgd.) V, CASIVILLAI, 
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MINUTES OF PROCEEDINGS 

of 2nd Meetin^i of Conimittee appointed to consider the establishment of 
Experiment Stations, etc., in the Northern Provinces :— 

Second Meeting held at Kachcheri, Jaffna, at 2 p.m., on January 28th. 
1918. 

Present Horsburgh, Government Agent, N.P., in the Chair: Mr. 

F. X. Stockdalr, Director of Agriculture; Sir A. K-\nag.a.s^b\i, Kt.; Hox’blk 
Mr. P. Ramax\than ; Hon’bi.k Mr. A. Sabxpathy ; Mr. C. M. Sinnavah, 
Gate Mudaliyar; Mr. V. M. Muttukumaru, Maniagar, Jaffna; Mr. M. 
Kel\V4A'-Bamber, Acting Secretary, Ceylon Agricultural Society. 

A letter was read from Mr. V. CvsiPiLLAi, Proctor, S.C., regretting his 
inability to attend owing to illness. The Committee desired to convey to 
Mr. Casipillvi their regret at his inability to attend the meeting. 

The minutes of the tirsi meeting of the Committee which had been circu¬ 
lated amongst members were after amendment confirmed. 

The estimates of expenses for a proposed agricultural establishment for 
the Northern division of the Colony as submitted by the Director of Agricul¬ 
ture were next considered. The Director of Agriculture explained that these 
estimates were not confined entirely to the Northern Province but included 
establishment for the North-Central Province and the Trincomalee district 
of the Eastern Province to comprise the Northern Agricultural Division as 
outlined in Sessional Paper 1 of 1918 which was now before all members. 
The estimates for buildings were subject to revision by the Public Works 
Department. 

The estimates were then gone through in detail. The Hon’rle Mr. 
Raman.athan asked for particulars of the Farm School officer and suggested 
that the salafy for this post which he considered was a most important one in 
the proposals, should be carried out at Rs. 1,800 to Rs. 2,400. He ^stated that 
this officer would have responsible duties in respect of agricultural education 
ill the Province and of the supervision of the Experiment Station attached to 
the proposed agricultural school. He thought that the agricultural services 
should provide salaries which were adequate to attract capable men. 

The Director of Agriculture stated that he was glad that the Hon*ble 
Mr. Ram.^nath.an had raised this question, as he thought that these Farm 
School officers should hold good positions in the scheme for trained men and 
he thought that bv grading the assistants for research officers at Head¬ 
quarters that the salaries from the Faim School officers could be raised to 
the salary asked for without additional cost for the whole of the proposals. 
The raising of the salary to Rs. 1,800-2,400 was unanimoasly agreed to, and that 
of the Manager, Anuradhapura Experiment Station, placed on a minimum of 
Rs, 1,500/- in place of Rs 1,320/. The estimate for labour and upkeep of 
main Experiment Station was discussed in detail on the instance of the Direc¬ 
tor of Agriculture and raised from Rs. 10,000 to Rs. 12,000 for 1918-19 and 
from Rs. 15,000 to Rs. 17,500 as the ultimate expenditure. With these modi¬ 
fications and after discussion on the item for lines for labourers raised by the 
Hox’ble Mr, Sabapathy the estimates submitted were adopted. 

I'he appointment of Assistant to the Divisional Officer was dealt with. 
The question of obtaining a suitable officer from India was raised but the 
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unanimous opinion was that provision should be made for training a local man 
for the post. It was pc»inted out that this appointment would not be essen¬ 
tial from the outset and that it was essential that it should be tilled an 
officer who had a good training in scieiitilic agriculture. 

Finally, on the motion of the Hox’blr Mr. R\maxath\x and seconded 
by the Hon’ble Mr. Sabapathy the following motion was unanimously 
adopted by the Committee :— 

“ That this Committee appointed by the Board of .Agriculture having con¬ 
sidered the estiinites of expenditure for the agricultural scheme for the 
Northern Division submitted by the Director of Agriculture is of opinion that 
the various items of personal emoluments and other charges shown therein 
are necessary, that the provision for costs, as amended, is also necessary, and 
that within the tigures shown for the total expenditure the Committee recom¬ 
mends that the Board of Agriculture approve the draft scheme.” 

The Director of Agriculture raised the question as to whether any funds 
could be raised locally to meet some part of the capital expenditure, but the 
Committee thought that this would not be possible nor could it be looked for. 

The meeting adjourned for an inspection ot likelv sites for the Experi¬ 
ment Station and School on the 29th and for the consideration of the Report. 

(Confirmed at meeting held on January 39th.) 

B. HORSBURGH, 

Government Agent, N.P., 

Chairman, 

ESTIMATE OF EXPENSES—NORTHERN DIVISION. 


As amended and approved at Meeting held on Jannat^y sStliy igrS. 


FULL STAFF. 

Persona! Emoluments. 

igi8-ig 

Ultimate. 

Divisional Agricultural Officer 

£400—700 

7,500 

10,500 

Assistant „ 

Rs. 2,400—3,000 


3,000 

Clerical Assistants 2 | 

„ 600—1,200 
„ 600— 780 

1,200 

1,980 

Faim School Officer 

„ 1,800-2,400 

1,800 

2,400 

Manager, Expt, Station, A’pura 

„ 1,500—1,800 

1,500 

1,800 

Agric. Assistant, Farm Jaffna 

„ 1,020—1.200 

1,020 

1,200 

Jaffna 1 

Agric. Assts. Mannar 

i 



(4 not 3) Mullaittivu 

1 780— 960 

2,340 

3,840 

Ti incomalee j 


(31 

(4) 

Conductors (5 possibly 6) 

300— 600 

1,200 

3,600 

Agric. Demonstrators (5 ultimately 10) Rs. 240—300 

(4) 

3,000 



16,560 

31,320 

Head Office l] 

1 


720 

Peons Farm School 1 

1 Rs. 180—240 

540 

Anuradhapura Ij 

1 

17,100 

32,040 
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Personal Emohiments (brought forward) 
Other Charges. Annually Recurrent 

Labour and Upkeep of Main Expt. Stations 
,, ,, Minor Stations and 

Demonstration Plots 

Upkeep of School 

Labour and Upkeep of School Oardens 
Co-operative Credit Societies 
Incidentals 
Travelling 


igi8’‘ig. Ultimate. 
Rs. 17,100 Rs. 32,040 

12,000 17,500 

2,000 5,000 

1,000 

500 750 

200 200 

300 550 

5,000 7,0C0 

20,000 32,000 


Capital Outlay. 

Experimental Station, Jaifna, Acquisition 


of land 30 acres ... Rs. 

30,000 



School and Farm Buildings, Jaffna „ 

30,000 



Buildings-Anuradhapura „ 

5,000 

Building estimates 

n. Farm School Officer, Jaffna'j 
Residences -^2. Agric. Assist. Farm, Jaffna (17,0001 

subject to revision 
^ by Public Works 

13. Manager, Expt. Stn., A’pura- 

) 

1 Department. 

Lines for labourers Jaft'na and Anuradhapura 

10,000- 

f 


Acquisition of land for paddy experiments 

1,000 



Engine, Silo, Dipping tank, etc. 

7.000 




100,000 



Annually Recurrent on Buildings 



- 

Repairs 

1,000 



Improvements and Additions 

2,000 

3^00 



Recapitulation. 




igi8-ig. 

Additional, 

Ultimate. 

Capital Outlaj’ 75,000 

25,000 

100,000 

Personal Emoluments ... 17,100 

14,940 

32,040 

Other Charges ... 20,000 

12,000 

32,000 

Repairs and Improvements 

3,000 

3,000 

112,100 

42,940 

167,040 


The above report and its annexures were considered by the Board of 
Agriculture held at Colombo on February 2Sth, when it was decided on the 
motion of the Director of Agriculture, seconded by Mr. G. A. Joseph, that 
the report should be submitted to Government with the recommendation 
th^t it should receive favourable consideration. 
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THE CEYLON AGRICULTURAL SOCIETY. 


PROGRESS REPORT No. LXXIV. 

MEETINGS. 

The last meeting of the Board was held in Colombo on 26th November 
last at the Council Chamber and was presided over b.v the Hon. the Colonial 
Secretary. There was a good attendance at this meeting, and an interesting 
discussion on the Land Development Committee’s Report took place. 

MEMBERSHIP. 

The following members have joined since the last meeting ;—Adminis¬ 
trator, Northern Territory of Australia, Dirwin ; JorvrH^x M. P. W, 
Gunawardena ; Runar Olsson-Seffer, Calcutta ; P. G. Boillau ; H. C. 
Butler, F.M.S., Superintendent, Alauwa Estate ; W. Murray, \Y. Alfred 
Silva, T. Amarasuriya, Dr. F. Alles, T. Ozaki, Johore; M. B. Page & Co., 
U. S. A.; Fred. S.Elson; Mrs. Grace M. Bromley, F. E. Pattison, Director, 
Central Rubber Station, Buitenzorg; Kenneth Morford, R. van Starrex, 
R. L. Pereira, W. J. de Silva, M. Samuel Mendis, Superintendent, Pelenda 
Estate, Agalawatte ; D. C. Wickremasekera, T. W. P. Crowther, D. C. 
WiJEWARDENE, W. L. Lloyd, B. J. A. Carrim ; G. P. Gaddum, Richard 
Fernando, B. John Mendis, Arthur Ellawala, M. Yamamoio, Taiwan, 
Japan; Taiwan-Sotokufu Nojishikenjo, Taiwan, Japan; H. Benjamin, 
Talalla; and H.G. Greig. 

STAFF, INSPECTIONS, ETC. 

The Secretary returned from leave and resumed duties on February 
1st, relieving Mr, Kelway Bamber, who acted for him. 

The Organising Vice-President and Acting Secretary visited Kegalla, 
Hettipola, Anuradhapura, and the Northern Province. 

The Agricultural Instructors were engaged in extensive travelling in con¬ 
nection with seed distribution, extended cultivation of food crops, plant pests 
inspection, etc. 

PROPOSED DEVELOPMENT OF THE AGRICULTURAL 
DEPARTMENT. 

The publication, as a Sessional Paper, of the Director of Agriculture’s 
Scheme for the Extension and Co-ordination of the Agricultural Services of 
the Colony, deserves to be recorded here as an event of the greatest impor¬ 
tance in our local agricultural history. 

In his Scheme Mr. Stockdale indicates what he considers necessary in 
the way of men and money for satisfactory direction of the agricultural affairs 
of the Island, and the opinion expressed by the Government as well as the 
public is favourable to the adoption of the Scheme. 

Its chief feature is the apportionment of the Island into divisions for the 
purposes of provincial administration, which would appear to be as essenthil 
for the proper control of agricultural as of other Government departmental 
work. 

The pioneer service rendered (under the greatest difficulties and dis¬ 
abilities) by this Society are duly acknowledged. Having laid the trails, the 
Society must now look to the Department to develop the broad highways. 
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INCREASING THE LOCAL FOOD SUPPLY. 

The efforts made to extend the cultivation of food crops in the Colony 
were steadily maintained durinji the last ciiltivatinjt^ season, with the result 
that this year’s distribution of seeds, bulbs, cuttings, yams, paddy, etc., con- 
stiliites a record, the total quantity being far in excess of any previous 
distribution. 

The demand for seeds, etc., from various quarters surpassed all anticipa¬ 
tions, and judging from the quantities handled, the cultivation of food crops 
has been considerably increased. 

The following details will afford an idea as to total quantities distributed 
up to end of December, 1917 :— 

Total number of applications served ... ... 1,367 

Value of seeds supplied to Government Departments ... Rs. 5,571*50 

Government Departments. Curiy’stiiffs. Vegetables. 

Rs. c. Rs. c. 

Government Agents and Assistant 
Government Agents .. 3,312 40 ... 682 30 

School Gardens * ... 133 20 ... 58 90 

School Boys’Home Gardens ... 98 20 ...1,079 20 

Co-operative Credit Societies’ 

Gardens ... ... 88 00 ... 119 30 

3,631 80 1,939 70 


Varieties and Quantities distributed:— 
Paddy 

Potato (English) 

Yams (Dioscoreas and Tanias) 

Sweet potato 
Manioc 
Fruit plants 

Vegetable Seeds (Local and Foreign) 
Currystiiffs and Foodstuffs 


25 bushels 
1,000 lbs. 

750 „ 

9,600 cuttings 
1,500 „ 

140 

54,245 packets 
67,779 „ 


Under the last head the varieties dealt with were :— 


Dhall, Maize, Sorghum, Italian ^Millet, Bengal Gram, Green Gram, 
Black Gram, Horse Gram, Chillie, Lentil, Cow Pea, Turmeric, Onion, Garlic, 
Cumin, Coriander, Fenugreek, Mustard, Groundnut, Ginger, Anise, Fennel. 


CURRYSTUFFS. 

The growing of ciirrystuffs was purely of the nature of an experiment, 
as the Island has hitherto depended mainly on India for its requirements 
which annually cost some Rs. 5,173,000. Anise, fennel, and fenugreek are 
known to grow in certain districts, but no one appears before now to have 
tiiken up their cultivation as regular crops. The Society’s main object, 
therefore, in distributing these seeds was to discover which particular district 
would be most suitable for any given crop. 
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The Agricultural Instructor at Harasbedde reports that the following 
currystulfs did well at the places named :— 


Variety. 

Place. 

Anise 

Teripeha. 

Fenugreek 

Kumbalgamuwa and Xildandahena. 

Chillie 

Ivfildandiihena, Walapane, and Uda Hewaheta. 

Coriander 

Kotmale, Tela Hewaheta, and Walapane. 
Coriander has done \ ery well. 

Fennel 

Teripeha. 

Turmeric 

Kotmale and ^Maswela. 

Gingei 

Maswela and Ketakandura in Walapane. 


THE LAND DEVELOPMENT SCHEME. 

As was decided at the last meeting of the Board, the report of the 
C. A. S. Committee was submitted to Go\eminent, whose reply will be sub¬ 
mitted to the Board to-day. The offer ot Rs. 20,000 for making an immediate 
btart with the Nachchaduwa Scheme should be gratifying news to all who are 
interested in the development of tank areas. 

PADDY. 

Perennial Rice. —Some seed of this variety, referred to in last Progress 
Report as having been introduced from Queensland, was secured by Agricul¬ 
tural Instructor, Nugawala, and has been distributed tor propagation at the 
Experiment Station, Peradeniva, Government Stock Garden and at Jaffna. 

Manunnii Rxpcrimcnl a! Gahiiiama,-^T\\t Agricultuial Instructor, Katna- 
pura, carried out an experiment with artificial manure supplied free ot cost by 
the Colombo Commercial Co., Ltd. A field of approximately an acre w’as selec¬ 
ted, with a control plot of the same extent, m Pelmadulla, belonging to Petiya- 
goda Korala. The preparation of the land was started on 15th April, 1917, 
and completed on 25th May, and the fertiliser applied on 30th Ma>. Seed 
was sowm broadcast on ISth June. The vielcl was 22 bushels, as compared 
with 10 under ordinary cultivation, The growth in the fertilised plot was 
luxuriant at the start, but the yield was not commensurate with the growth. 

Calerpillar Pest in paddy was reported from Hinidum pattu in the early 
part of December, but heavy rain in a tew* days having flooded the affected 
fields they were rid of the pesl without much damage. 

Experiments in New Centres. — Mr. K.-\piwvattk stationed at Harasbedda* 
reports that arrangements have been made for experiments in transplanting 
and seed selection at Boragolla, Teripeha, Knmbukew’ela, Kumbalgamuwa, 
Padi^^apelella, and Maturata, 

RICE HULLERS. 

The luiller imported from Calcutta having proved satisfactory^ it wras 
decided that the Society should have one set up at the Experiment Station 
for regular use, and accordingly a machine has been ordered. Two other 
machines have been, ordered—one for Rev. Fr. Stanislaus, and the other 
for Mr. J. C. Ratwatte. 
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DEMONSTRATION AND EXPERIMENTAL GARDENS. 

The Hetti^ola garden in charge of Mr. Nugawela is carrying the follow¬ 
ing crops for the season (1) Lima bean, (2) black gram, (3) Bengalgram, (4) 
sword bean, (5) cowpea, (6) fenugreek, (7) cumin, (8) coriander, (9) chillies, 
(10) dhurra, (11) maize, (12) tanias. (13) manioc, (14) sweetpotatos, (15) 
onions, (16) shallot, and (17) dhall. The latest report on above is (1) fairly 
good, (2) growing well—in pod, (3) very poor, (4) good—in pod, (5) very good 
growth, but poor in bearing, (6) bad, (7) fair growih—in flow^er, (8) unsatis¬ 
factory, (9) fairly good, (10) and (11) very good, but birds damage crop, (12) 
to (17) grow’ing well. 

The Medailamc Garden in Fva carries crops of yams, cereals, legumes, 
currystuffs and foodstuffs, including sw'eet potatos, manioc, maize, millet, 
beans, gram, groundnut, dhall, green gram, cumin, anise, coriander, fenu¬ 
greek, chillie, onions, and varieties of vegetables. 

Hnrasbedilc has been planted wdtli chillie, anise, cumin, coriander, onion, 
ginger, cowpea, gieen giam, sw’oid bean, Lima bean, dhall, kurakkan, Italian 
millet, dhurra, maize, horse gram, tanias, dioscorea yams, sweet potatos, 
manioc. 

A new garden is being opened at Godakcwela. in Ratn.apura district, in 
addition to the Balan^oda Garden, which has proved a great success. The 
new garden will be under the control of Mr, L. A. D. Silva, Agricultural 
Instnictor. 

REPORTS. 

The following is a report made by the Assistant Government Entomolo¬ 
gist on Insect Pests attacking Paddy in the Galle district:— 

“ Paddy fields at Wakwella, Hagoda, and the lands in between these 
were inspected in company with the Agricultural Instructor, who had reported 
that the pest was spreading like fire and doing a deal of damage, particularly 
at Hagoda where the paddy was said by him to be totally destroyed. Diffi¬ 
culty was found in determining which of the numerous insects found in the 
fields was really responsible for the damage, but at last it appeared that the 
small Jessid Bug, NephoUttix bipiifictatus^ was the probable pest. 

But little damage to the paddy plants was observed, except in a few 
small patches where all the phnts w^ere brown and no grain was ripening. 
The cultivators said that the recent rains had stopped the outbreak. In July, 
1912, a similar outbreak took place in the Kalutara district, when 610 acres 
of paddy land were badly affected, and the monetary loss was estimated at 
Rs. 12.810. The pest mainly responsible for this damage was another small 
bug, Nilaparavaia Greeni, but a considerable number of Kephoicitix hipnnciatm 
was also present. 
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Many Coccinellid beetles were observed in the affected areas at Wak- 
wella. Specimens of these brought to Peradeniya have been observed to feed 
on specimens of Nephoieilix, which were given to them, so there is little doubt 
that they are predatory on this bug and probably assisted in reducing the 
outbreak. The effect of the outbreak of Nepholcttix differed from that of the 
“ paddy fly’^ (Lcpiocorisa varicornts) in its localitised nature, and m the plants 
as a whole being injured ; whereas paddy-fly only injures the ripening ears. 
The effect of Nephoteiiix on the latter is however very similar, the grains 
turning colourless and empty. Lcpiocorisa was present in the paddy fields 
exan)ined, but in very small quantitj’. 

Xs Nepliolettix bipunctains is well-known to fly to light on dark nights 
very readily, it is probable that future outbreaks may be prevented, or to 
some extent controlled, by the systematic uses of light traps. Experiments 
are being conducted with a view to ascertaining whether light traps are likely 
to prove effective, and the result of these wdll be reported later on. 

LIVE STOCK. 

A stud bull of a suitable size was procured from the Government Dairy 
and sent to Mannar, at the request of the Assistant Government Agent wdth a 
view to improving the breed of local cattle. 

The Society’s Kongayam stud bull is at present at the Experimental 
Station at Anuradhapura, and is available tor service on application to the 
Resident Conductor. 

AORl-HORTICULTURAL SHOWS. 

The following Shows have been arranged under the auspices of the 
Society : the local Co-operative Credit Society having organised them:— 
Mawanella, February 25th and 26th. 

Piiinawela, March 22nd and 23rd. 

In connection with these the Society has offered the following prizes :— 
Rs. 15 and Rs. 10 for the best, and second best School 
Garden in each Korale, Rs. 25 x 2 ... Rs. 50*00 

Rs. 10 and Rs. 5 for the first and second best Village 
Garden in each Korale, Rs. 15 x 2 ... Rs. 30*00 

Rs. 10 and 5 for the 1st and 2nd best Home Garden 
attached to each Registered School Garden, Bedde- 
wela, Pinnawela, Wakirigala, and Mawanella 
Rs. 15 X 4 ... ... ... Rs. 60*00 

A Show is to be held on 16th and 17th March at Mawatagoda, in con¬ 
nection with which the Society has decided to give prizes up to Rs. 75, 

Two Village Shows are likely to be held in Ruanwella and Yatiyantota in 
March, but no definite dates have been fixed. 

A Village Show will probably be held at Dedigama by the local Co¬ 
operative Credit Society, of which details have yet to be settled. 

COTTON. 

A sample of Cotton grown at Kegalla was received from the Assistant 
Government Agent with a request for a report and valuation. On reference 
to the Spinning and Weaving Mills, Colombo, the Manager reported:— 

“The cotton has nearly liii, fine silky staple, and resembles American mid¬ 
dling cotton except colour, as American cotton is pure white. The cotton, 
according to sample, is worth Rs. 60 per cwt,” 
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The Director has characterised the cotton as of a fair length, rather harsh 
and somewhat discoloured—the latter defect probably due to wet weather 
at time of ripening. 

The following is a report on a sample of Cambodia cotton raised at 
Ambalantota in the Hambantota district and submitted to the British Cotton 
Growing Association :— 

“ We have had the sample ginned here, and now give you copy of our 
expert’s report and valuation on the same as follows :—‘ Good colour and 
grade, American style, staple 1 rather rough. Value 2Sd. on. Price of 
August Futures 18*40^/.’ 


SEED AND PLANT EXCHANGES. 

A quantity ol pepper vine cuttings from the Experiment Station, Pera- 
deniya, was distributed through the Agricultural Instructor, Northern Pro 
vince, in Jaffna, Tenmaradchi and Uduppidi. 

A number of Gootee layerings of mango, orange, mandarin, etc., from the 
Weragoda Garden were sent for planting in the Bandaragama Garden during 
the last season. 

Seeds of the Burdwan and Kali varieties of brinjal received from the 
Government Botanic Gardens, Bangalore, were sent in October last to Uku- 
wela, Kegalla, Matara, Jaffna, Hettipola, Galle, Kalutara, Kandy and 
Peradeniya. 

Chestnuts {Cnstancpds trihulouics ).—Through the courtesy of the Conser¬ 
vator of Forests, Southern Circle, Burma, a quantity of edible chestnut seeds 
collected in the Maymyo range of the Mandalay Forest Division, was received 
and is under trial at Peradeniya and Hakgala. 

Beans .—The following eighteen varieties of Soya Bean were received 
from the Economic Botanist of Bihar and Orissa 


Black, late 
Black, early 
Yellow, hilum brown 
Green yellow, large hilum dark brown 
Assam 
Chocolate 
Pale Chocolate 
Barmeli, erect 
Nepali, erect 

These will be tried in localities likely to prove suitable. 

Plectrantliiis tnberosiis (Innala S.).—A quantity of this was supplied to the 
Deputy Director of Agriculture, Burma. 


Nepali, twining 
Yellow, erect 
Black, erect 
Barmeli, twining 
Bar diet 
Riceland 

Black mottled, Java 
Dull Terra Cotta brown 
Dull bi'ownish black 


MISCELLANEOUS. 

Thanks are due to Mudaliyar A. K. Rajapakse for the gift of a collection 
of Ceylon coconuts for the U. S. Department of Agriculture, consisting of 18 
varieties. 

Mr. P. M. Elias, Tea Planter and Seed Merchant, has to be thanked for 
a gift of a quantity of tea seed for the Walapane Co-operative Credit Society. 


C. DRIEBERG, • 
Secretary C. A, S, 


Peradeniya^ 2Sth February, 1918. 
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PLANT SANITATION. 

FUNGUS DISEASES OF FOOD CROPS 
IN CEYLON. 

T. FETCH B.A., B.Sc., 

Botanist and Myudo^ist. 

It is a common experience that plants which Inne ^jrown vigorously and 
have given their owners e\ery piospect ot an abundant crop suddenly begin 
to die off. At hist, one or two plants only may succumb, but the trouble 
generally spreads, gradually or rapidly, until all the plants are affected. To 
those who grow food crops for market, the losses occ«isioned in this way are 
often very serious, while those who grow vegetables merely for their own 
consumption suffer disappointment which frequently deters them from making 
further attempts. 

At the present time, when food of all descriptions is urgently required, 
it is of the greatest importance that groweis should recognise what these 
losses are due to, and take steps to minimise them. 

If no insect can be found attacking the plants, it is a fair assumption that 
their death or in jury is caused by a fungus. A fungus, it mav be explained, is 
a plant which feeds on other plants. Some fungi attack only dead plants and 
therefore cause no damage, but others attack living plants and set up diseases 
which result in injury or death to the plant attacked. These latter, parasitic, 
fungi are responsible for enormous annual losses in our cultivated crops. 

It is to be noted that, as a rule, the body of a parasitic fungus consists 
of fine threads which penetrate the tissues of the plant attacked and cannot 
be detected without a microscopic examination. To the cultivator, the 
disease has to to be recognised by its effect on the plant. When the fungus 
fruits, its fructification may be visible to the naked eye, often in the form of a 
fine powder. This powder consists of innumerable spores, which can infect 
other plants if they are conveyed to them by the wind or by other means. 

Diseases of plants are caused by parasitic organisms, and are infectious. 

The most serious diseases of vegetables, etc., are the root diseases. 
When attacked by a root disease, the whole plant generally turns brown and 
dries up. In some cases, the leaves of the plant first of all droop, as though 
it was vsuffering from a lack of water. This, indeed, is actually the case, as 
the fungus attacks and destroys the root, and often blocks the water channels 
of the plant, so that the supply of water to the leaves is cut off. From the 
sudden drooping of the leaves, such root diseases are often known under the 
general name of wilt. 

A plant attacked by root disease c'annot be cured. All that can be done 
is to prevent the spread of the disease to other pkints. With that object 
ill view, the dying or dead plants must be dug up and burnt. If the disease 
is caused by a fungus, lime should he scattered o\’er the place where the 
affected plants grew, and lightly forked in. But unforcunately many of 
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our wilt diseases are Ctiused by Bacteiia, and in such cases liming is of 
little use. 

The root disease of cabbages known as Club root may be minimised by 
liberal liming prior to planting. Lime should also be used in the root diseases 
caused by Sclerotiiim. But the common wilt disease of Tomatos is caused 
by bacteria. 

When plants have been seriously attacked by lOot disease, the plot should 
not be used for the same kind ol plant for a considerable period. In the 
case of the Tomato wilt, neithei Tomatos, Brinjals, nor Chillies should be 
planted on the diseased area for sex eral years. 

Leaf diseases are indicated by the occurrence, on the leaves, of 
various-coloured irregular patches, or by a wdnte powdery coating in the case 
of the Mildews, or by a scatteiedbrowm powder in the case of the lusts. As 
a rule, leaf diseases do not kill the plant, but they weaken it and reduce the 
crop, thereby making it less profitable. It is customary to treat leaf diseases 
by spraying, but if this is impracticable for the small grower, something may 
be done at the beginning of an attack by gathering and burning diseased 
leaves. 

The Pow’dery Mildew’s (not the Downy Mildews) may be stopped by 
dusting the plants w’ith Flowers of Sulphur. Many Mildews grow on 
common weeds, and hence the vegetable garden must be kept clean-w’eeded. 

In Fruit Diseases, the fungus attacks the fruit and causes it to decay, 
usually in a soft rot over a limited patch at first. Here again, spraying is the 
recognised method of preventing fruit diseases. The only other remedy is 
to gather and burn the diseased fruits, and in doing this none but diseased 
fruits should be handled. It wdien gatlieiing diseased fruits the sound fruits 
arc handled to see whether they are attacked, the spores of the disease will 
inevitably be conx’e 3 ’ed to them. 

It will be noted that in all cases diseased plants or parts of plants must 
be burnt. This is an elementary precaution which is within the reach of all 
grow’ers, but one which is only foo often neglected. Diseased plants must 
not be thrown on the rubbish heap and left there to decay, or perhaps to be 
returned to the garden later in manure or mulch. Such methods merely 
propagate diseases. 

Much can be done to minimise the risk of disease by a close attention to 
cleanliness in the garden. All weeds should be eradicated, nothing but the 
crops being allowed to occupy the ground. Rubbish should be periodically 
cleaned up and burnt, and the rubbish heap should not be situated in the 
garden itself. Ii is a good plan to burn the refuse of past crops, especially 
cabbage stalks, pea and bean vines, tomato plants. 

The rotation of crops is another measure which tends to lessen the 
amount of disease, as it prevents the diseases of the preceding crop passing 
on to the next. But in this, care must be taken not to plant in succession 
closely-related species, such as Brinjals or Chillies after Tomatos, Ginger or 
Turmeric after ArrowTOot, etc. 
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CEYLON DISEASES.-~AMU. 

Smut. (Sorosporiuin Paspah ). Converts the grain, or the whole head 
within its sheath, into a black powder. 

Rust (Urecio Paspah-scrohiculali ). Forms narrow red-brown powdery 
streaks along the leaves. 

ANISEED. 

Wilt, caused by bacteria. Lea\es collapse and hang down in dry brown 
tassels. Leaf stalks and stems turn yellow. Tap root blackens upwards from 
the tip, and its outer layers are soft and watery and separate easily from the 
central w^ood. 

ARROWROOT. 

Soft rot (Sphcerosiilbe repent ,). The underground stem becomes soft and 
rotten. On the outside are found broad red strands, which penetrate into the 
interior. Burn diseased stems, and fork in lime over the affected soil. 

ARTICHOKE. 

Root and tuber disease {Scletohnm sp.). White strands overrun the 
tubers and the base of the stem, and spread over the surface of the soil to 
neighbouring plants. Small hard brown grains, like mustard seed, are produced 
on these strands : these propagate the disease. Collect and burn diseased 
stems and tubers, and any white patches on the soil; and foik in lime. 

BANDAKKA. 

Mosaic disease. Cause unknown. Leaves become mottled, green and 
yellow, and frequentlv misshapen. Burn affected pknts, 

BEANS. 

Broad Bean Rust (Uromyccs Fabie), Leaves covered with a brown 
powder. Diseased plants should be biiint after the crop has been gathered. 

French Bean, Rust (Uromyces appendunlafns). Small brown spots on 
the leaves, on which minute brown powdery masses aie produced. This 
disease occurs on many kinds of bean in Ceylon, e.g, Lima bean, Cowpea, 
Daradamimla, Kollu, etc., but does not appear to cause serious damage. It 
might be reduced by always burning bean stems, ex., after the crop has been 
gathered. 

Lima Bean ,—Downy Mildew (Phytophthora Phaseoh), Attacks the pods, 
w^hich become covered wdth a white fluffy mass. 

BEETROOT. 

Leaf spot (Cercospora helicola). Red brown spots which turn black and 
crack, forming irregular holes in the leaf. 

BRINJAL. 

Dieback (? Fnsarium sp.). The side shoots die back to the main stem, 
which is then attacked by the disease at the joints. Fluffy white masses are 
produced at the joints. Prune off and burn the diseased shoots. 

Little Leaf. Cause unknown. The plant produces large numbers of 
small leaves in clusters at the ends of the branches instead of the normal large 
leaves and flowers. Affected plants should be uprooted and burnt. Any wild 
chillies which show the same abnormality should also be burnt. 

Mildew, {Oidium sp.). A white powdery coating on the leaves. 
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CABBAGE, CAULIFLOWER. 

Club Root iPIasinoiiiopIiont Brassic(v). Forms nodules or swellings on the 
roots, which afterwards decay. A very infectious disease which is conveyed 
from place to place in soil adhering to tools, etc., Burn all diseased plants 
and apply lime at the rate of eighty bushels per acre. 

CABBAGE, CHOU MCELLIER, KNOL-KOHL. 

Soft rot (Bacterial). Attacks the stem and converts the tissues into a soft 
decaying mass. 

CASSAVA. 

Leaf Spot [Scploi^laiim Muiuhotis), Brown spots on the leaves. 

CELERY. 

Leaf Disease ( Scptoria Pelroseliiii ). This disease is introduced with the 
seed. The seed should be steeped for three hours before sowing in a dilute 
solution of formalin (one part of commercial formalin to six hundred parts of 
waterl See Tropical Agricplturjst, August 1917, pp. 102-104. 

CHILLIES. 

Fruit Disease ( VcrmicuJana Cahut ). Circular discoloured spots on the 
fruit, covered with minute black points. Gather and burn diseased fruits. 

Mildew [Oitiutm). A white powdery coat on the leaves. Common on 
the wild Bird Chillies. 

Root Disease (Sclcrotium sp.). Same as on Artichoke. 

Root Disease Black or grey strands on the root. 

Little Leaf. Cause unknown. The plants produce large clusters of small 
leaves at the ends of the branches. Common on wild chillies. See Brinjal 

CUCUMBER, PUMPKIN. 

Mildew iOidiiim). A white powdery coat on the leaves. 

DHALL. 

Rust OVoromuelhi uuihilicala'^. urinate red swellings on the steins and 
leaves, which burst and produce an orange-red pow’der. Prune off and burn 
diseased blanches. 

GINGELLY. 

Mildew tCl/i/z/////). A white powdery covering on the leaves. 

Leaf spot (Cerco^pont Sesaml), Small w’hitish spots with a purple margin; 
the affected leaves fall off. 

GROUND-NUT. 

Leaf Spot (Sepiogloniw Annludis). Small black spots on the leaves. 
When Ground nuts are grown in new localities the seeds should be steeped, 
before sow'ing, in dilute formalin, one part commercial formalin in four 
hundred parts of w\aler. 

HORSERADISH. 

Leaf Spot ( Macrosporium hutctilettm), 

MUSTARD. 

White Rust ( C\sh)piis candidus). White sw’ollen spots on the leaves, at 
first smooth, then powdery. The upper part of the plant is often distorted. 
Badly affected plants should be removed and burnt. This disease occurs on 
Shepherd’s Purse, which is a frequent weed in upcountry gardens and should 
alw’ays be destroyed when found. 

Downy Mildew (Peronosponi parasitica ). White downy patches on the 
underside of the leaves. Collect and burn. 
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PADDY. 

Sclerotial disease. Plants stunted; head small and empty; stems weak 
and hollow at the base, usually with large numbers of roots at the joints. 
Diseased plants usually occur in patches, and should be uprooted and burnt, 

PEA. 

Leaf spot (AscocJiyla Pisi). Leaves co\ered with yellowish-white spots. 

Mildew ( Etysiphc Polycom ). A white powdery covering on the leaves. 

SORGHUM (DHURRA) 

Smut (Ciiilraclia Sorglu-vulgaris), The grains are con\eited into 
cylindrical columns Riled with a black powder. Tlie seed should be steeped 
for fifteen minutes before sowing in a solution of copper sulphate, half an 
ounce of copper sulphate to one bottle of water. 

Wet Weather Mould (Clado:^ponnm sp.). This occurs if the grain ripens 
in wet weather. The whole head turns black, owing to the growth of a 
dark coloured mould on the grain. 

TOMATO. 

Wilt {Bacillus Solanaccnntw), The leaves droop and the stem is usually 
discoloured internally at the base. Diseased plants must be uprooted and 
burnt, Tomatos, Brinjals, or Chillies should not be planted in the affected 
ground. 

Leaf Disease (Cladostorium fttlvunt). Dark spots on the leaf, with a 
brown velvety covering on the under surface. 

Leaf Curl. Leaves curl towards the under surface, and frequently bear 
small warts along the veins. Not caused by a fungus, but attributed to an 
excess of moisture. 

Fruit Disease (Gloiosporinm phomoides ). Spots circular, sunken, yellow- 
green, black in the centre with a continuous hard black cruht underlying the 
skin; sometimes with black strands extending to the centre of the fruit. 

Fruit Disease, Blossom End Rot (Cause uncertain). Spots circular 
round the style or blossom end of the fruit, at first watery green, becoming 
mottled light and dark brown, and dry. 

Fruit Disease (Vermiciilana Capsid ). Spots circular, not sunken, 
greyish brown or pale, covered with minute, black pustules. 

Fruit and Leaf Disease (Phytophthora ). Leaves turn black, and black 
patches appear on the stem. On the fruit the diseased spots are brown, 
mottled with blackish brown, often in concentric rings. 

Fruit cracking. Due to variation in the water supply, especially when 
rain falls after a period of drought. Thorough cultivation or mulching is 
the only remedy. 

N, B.—^To avoid fruit diseases of Tomatos, the planting should be 
timed so that the fruits will ripen in the drier seasons. 

YAMS* 

Gahalay etc, —Tuber and Leaf Rot ( Sclerotium sp.) See Artichoke. 

Leaf Spot (Phytophthora Colocasia*)^ Large brown spots on the leaves. 

YAMS* 

Kiri‘kondol^ etc, —Rust (Credo Dioscorecs), Orange powdery masses on 
leaves and stems. 
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IMPORTATION OF PLANTS &C. INTO INDIA. 

The Department of Agriculture, Ce34on, has received the following 
notification on the subject of importation of plants etc. into India from the 
Agricultural Adviser to the Government of India• 

No. 13—C. 

Government of India. 

. DEPARTMENT OF REVENUE AND AGRICULTURE. 

AGRICULTURE. 

Delhi^ the 7ih November, 1917, 

In exercise of the powers conferred by section 3, sub-section (1) of the 
Destructive Insects and Pests Act, 1914 (II of 1914), the Governor General 
in Council is pleased to issue the following order for the purpose of 
prohibiting, regulating and restricting the import into British India of the 
articles hereinafter specified. 

1. In this order:— 

(i) “Official certificate’' means a certificate granted by the proper 
officer or authority in the country of origin ; and the officers and 
authorities named in the third column of the Schedule are the 
proper officers and authorities to grant in the countries named in 
the second column the certificates required by the provisions re¬ 
ferred to in the first column thereof; 

“plant” means a living plant or part thereof but does not include seeds; and 
“prescribed port” means any of the following ports, namely, Bombay, 
Calcutta, Dhanushkodi, Karachi, Madras, Negapatani, Rangoon and Tuticorin; 

(iij All provisions referring to plants or seeds shall apply also to all 
packing material used in packing or wrapping such plants or seeds. 

2. No plant shall be imported into British India by land or sea by 
means of the letter or sample post. 

3. No plants other than fruits and vegetables intended for consumption, 
potatos and sugarcane shall be imported into British India by sea except 
after fumigation with Hydrocyanic Acid Gas and at a prescribed port: 

Provided that plants which are infested with living parasitized insects 
and are intended for the introduction of such parasites may be imported 
without such fumigation if they are accompanied by a special certificate from 
the Imperial Entomologist to the Government of India that such plants are 
imported for the purpose of introducing such parasites. 

4. Potatos shall not be imported into British India by sea, unless they 
are accompanied by— 

(i) a certificate from the consignor stating fully in what country and in 

what district of such country the potatos were grown and guaran¬ 
teeing that warty disease was not known to exist on the farms 
W'here the potatos were grown; and 

(ii) an official certificate that no case of warty disease of potatos has 
been known during the twelve months preceding the date of the 
certificate within five miles of the place where the potatos were 
grown. 

5. Rubber plants shall not be imported into British India by sea unless 
they are accompanied by an official certificate that the estate from which the 
plants have originated or the individual plants are free from Fames scmiloslus 
and Sfheerosiilbe repens, 

6. Sugarcane shall not be imported into British India by sea unless it is 
accompanied by an official certificate that it has been examined and found 
free from cane borers, scale insects, Aleurodes, root disease (any form), 
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Apple disease (Thiela viopsis eihacdictisjj “Sereh” and cane f^ummosis: 

Provided that canes for piantiii^^ intended to be f^rovvn under the 
personal supervision of the Government Sugarcane Expert may be imported 
direct by such Expert without such certificate. 

7. Coffee plants shall not be imported into British India by sea from 
America (including the West Indies) except by the Madras Department 
of Agriculture. 

8. Seeds of coffee, flax, bcrsim and cotton shall not be imported by 
land or by sea by letter or sample post. 

9. Coffee seeds shall not be imported into British India by sea from 
America (including the West Indies) except by the Madras Department 
of Agriculture. 

10. Flax seeds and bcrsim (Egyptian clover) seeds shall not be 
imported into British India by sea, unless the consignee produces before the 
Collector of Customs a license from a Department of Agriculture in India 
in that behalf. 

11. Cotton seeds shall not be imported by sea except after fumigation 
wdth carbon bisulphide and at a prescribed port. 

R. A. MANT, 

Secretary to the Government of India. 

SCHEDULE. 

[Paragraph 1 (i)] 


1 


3 



Countiy of Origin Authority. 


Great Britain and Ireland The Board of Agriculture and Fisheries, England. 

The Board of Agriculture for Scotland. 

The Dept of Agriculture & Technical In.struction for 
1 1 eland. 

Sweden ... ... The Ministry of Agiiculture, 

Norway ... ... The Norwegian Board of Agriculture. 

Denmark ... ... The Ministry of Agriculture. 

France ... ... The Ministry of Agriculture. 

Japan (including Formosa) The Department of Agriculture and Commerce. 

Italy ... .. The Ministiy of Agriculture. 

British East Africa ... The Department of .Vgriculture. 

Australia ... . The Departments of Agriculture, Victoria, South 

Australia, New South Wales, Queensland, Tasmania 
and Western Australia. 

Ceylon ... ... The Department of Agiiculture. 

Malay Peninsula , The Dept, of Agriculture, Federated Malay States. 

Dutch Indies ... ... The Dept, of Agriculture, Industry and Commerce. 

Belgian Congo ... The Department of Agriculture. 

British East Africa The Department of Agriculture. 

Uganda Protectorate ... The Department of Agriciillure. 

Nyassaland .. The Department of Agriculture. 

South Africa ... . The Union of South Africa Dept, of Agriculture. 

Dutch Indies ., ... The Dept, of Agriculture, Industry and Commeice 

Mauritius ... .. The Department of .Agriculture. 

Philippine Islands . The Bureau of Agriculture. 

Japan (including Formos.i) The Department of Agriculture and Commerce. 

South Africa ... ... The Union of Sovith Africa Dept of Agriculture. 

Egypt ... The Ministry of Agriculture. 

West Indies ... ... The Imperial Department of Agriculture, Barbados 

British Guiana The Department of Science and Agriculture. 

Trinidad ... .. The Department of Agricultuie. 

Jamaica . . The Dejvniment of Agriculture. 

United States ... .. The Department of Agriculture. 

Cevlon ... ... The Department of Agriculture. 

Malay Peninsula ... The Dept of Agriculture. Federated Malay States. 

British East Africa ... The Department of Agriculture 

Queensland ... The Department of Agriculture and Stock. . 
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RICE. 


SOWING SPROUTED SEED IN WET 
PADDY SEED BEDS. 


It is the coininon, almost the universal, practice to sow seed in wet paddy 
seed beds which has been allowed to j^erininate sli^^htly. The exact method 
of doin)^ this varies in different places,—the practice is common all over 
India—but generally the seed is moistened either in a vessel or in a bundle 
of twisted paddy straw and kept for a period of 24 to 36 hours by which 
time the small rootlet has definitely emerged. The exact reason for this 
practice is not quite clear and in order to elucidate the matter, the opinions 
of the Deputy and the Assistant Directors were recently asked. The replies 
received do not show perfect unanimity; one officer considers that the 
question is largely one of temperature ; more than one think that elimination 
of light seed is thereby obtained, while all agree that more even germination 
is thus obtained. This is conceded on all hands, but just how or why needs 
a little working out. Let us consider just what the conditions are in a wet i.e, 
puddledseedbed, for it is only in these conditions that sprouted seed is used. 
There is a layer of about a couple of inches of water over the surface, 
a very soft well puddled layer of soil, on to which the seed is to fall. After 
sowing the water is drained off, and the land subsequently only lightly 
watered till the seedlings are well established. 

What now will be the effect of germinating the seed ? Firstly it will 
probably be of higher specific gravity, as though its bulk has slightly increased, 
it has absorbed a considerable quantity of water. This will make it more 
inclined to remain where it is on reaching the soil and this is at once an 
advantage since if the seed moved about with the movement of the water 
admitted into and drained from the plot, it would stand little chance of 
success. The question of quick establishment is probably of the greatest 
importance in the whole business. The young rootlet can penetrate at once 
into the soft mud, so that any slight drying of the surface will not harm it. 
It is of course impossible to cover seed sown on puddled land ; it must lie on 
the surface, and ungerminated seed would run the risk of finding the surfaces 
too dry and hard to penetrate with its tiny rootlets. It is suggested also that 
the sprouting, by producing a seed with a small projecting radicle, is thus 
instrumental in preventing this seed from sinking too far into the soil, and 
this is certainly a consideration. The question of the elimination of “deaf’' 
or “shavi grain is probably of less importance. There should .not be much 
of this, and in any case it would be easily seen if the dry seed was sown in 
the nursery, while the process of soaking, often adopted in a bag or in a 
straw twist would not differentiate between good and bad seed. 

Finally the gennination of the seeds all together in the best conditions 
of temperature and moisture undoubtedly accelemtes and facilitates germina¬ 
tion. We know little about the actual germination reached by the seed sown 
under field conditions, but the percentage of failures must be in certain 
circumstances very high. Pre-germination, by giving every seed a good 
chance undoubtedly aid in getting a quick even plant. It seems a pity that 
the care used in producing the seedlings is so often neutralised by the care¬ 
lessness in planting them.— H. C. Wood in the Journal op the Madras 
AG feicuLTURAL STUDENTS’ UNION, January. 1918, 
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EXPERIMENTS ON THE ARTIFICIAL 
HYBRIDISATION OF RICE IN JAVA. 

L. KOCK. 

The advanta^ies of selection by hybridisation are first summarised in an 
introduction, then the results obtained by applyin^j this method to rice, at 
Buitenzorg (Java), are described. 

Among the varieties of rice cultivated in this district are :—“ Kai*ang 
Serang,” a native of Carolina, charactei*ised by its earliness and the good 
quality of its grain (heavy and bulky), and “Skrivimankotti,*’ a native of 
Snruiam, well-known for its high yields. In 1907, Van Der Stok under¬ 
took hybridisation experiments with these two varieties in order to unite in 
one and the same type the productivity of “ Skrivimankotti ” and the high 
quality grain characteristic of “ Karang Serang.” Selection from the hybrids 
of the 2nd generation ( ) was begun by isolating those plants which best 

correspond to the type aimed at in order to d^^rive new lines from them. At 
the beginning the results of these experiments were not very satisfactory 
owing to the heterogenity and lack of stability among the progeny. This 
may, perhaps, be explained by the co-existence of many determinants for one 
character, which tend to diminish the number of and the opportunities for 
combinations showing the value. A further proof of this is the appearance 
in the hybrids of new characters found in neither of the parents, as, for 
example, black or pink awns, whereas Karang Serang” has while awns and 
“ Skrivimankotti ” none at all. 

It was only from 1913 onwards that some of the hybrids of the “ Skrivi¬ 
mankotti ” type began to show a certain uniformity and stability, an obvious 
sign that hymozygosis had been reached, at least for certain characters. 

Below are given, for some of the hybrids obtained : ( 1 ) the weight 

per grain ; ( 2 ) the yield of paddy per acre. The corresponding figures for 
the stock-plant “ Skrivimankotti ” are also given. 

Yield of pnddy 

Weight per grain. per acre, 

mgr. tons 

Stock plant “ Skrivimankotti ” ... 31*05 1*80 

Hybrid No. 1 ... ... 30*01 2*09 

Hybrid No. 2 ... ... 34*74 1*94 

Hybrid No. 3 ... ... 34*46 1*89 

H\brid No. 4 .. ... 33*01 1*97 

These hybrids, which surpass “Skrivimankotti” both in the quality of 
their grain and in yield, correspond fairly well to the desired end. The 
“ Karang Serang” variety is still superior with regard to the w^eight per grain 
f 37*23 mgr.), but it is quite possible that by selection and hybridisation still 
better gametic combinations may be obtained. 

The most efficacious method of hybridisation is as follows:—Cut the 
top of the glumes with scissors a few hours before fiow^ering, then remove 
the anthers with a fine needle, pollinate a few hours after with the pollen of 
another plant.. It is not necessary to reclose the hybridised flowers, but the 
panicles are enclosed in a gauze envelope, which is protected at night and 
during rain by a little cover of dry leaves. 

By this method the author, in one CJise, obtained 43*3 X of successes. On 
tho other hand, the results were sometimes less good, or even negative, 
given the difficulties inherent to this method of hybridisation, and were 
largely dependent on the condition of the pollen at the time of pollination.— 
Bull, Internat. Inst, of Agric., September 1917. ^ ^ 
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TOBACCO. 


TOBACCO SEED-BEDS. 

H. W. TAYLOR, B.Agr. 

Assislant Chief, Tobacco and Coitoii Division, and Officer in charge, Tobacco and 
Cotton Experiment Station, Rnstenburg. 

The growin^i of seedlings for transplanting is the first step in tobacco 
production. Unfortunately many tobacco growers do not realize the im¬ 
portance of properly preparing and caring for their seed-beds and are often 
disappointed by not having sufficient plants for their requirements. 

Tobacco seed are very small and therefore require a well prepared seed¬ 
bed in older that proper germination may be secured. On account of the 
smallness of the seed, their store of plant food is quickly utilized by the 
young plants which are then forced, very early in life, to draw on the soil for 
their food supph". For this renson, tobacco seed-beds should be in a high 
stale of fertility and the soil should have an abundance of available plant 
food at the time germination takes place and a sufficient store to maintain a 
steady growth of the seedlings until they are ready for transplanting in 
the field. 

TYPES OF TOBACCO SEED-BEDS. 

Tn the colder tobacco producing countries where the growing season is 
short, tobacco seedlings are reared in either hot-house beds or in cold frames 
covered with glass. On account of our mild spring weather and long growing 
season it is not necessary for growers in South Africa to use either type of 
these expensive seed-beds as the open-frame type of seed-bed gives satis¬ 
factory results. The following remarks refer to the open-frame type of 
tobacco seed-bed and the steps which lead to successful results are outlined 
in more or less detail. 

SELECTION OF SITE. 

At the first tobacco seed-beds are sown in the late winter or early spring 
they should be placed where they will be sheltered as much as possible from 
the cold winds and at the same time be so situated that they will receive the 
maximum amount of sunlight, especially the sunlight of early morning. That 
the early morning sunlight is essential for the proper growth of certain plants 
was well established by Rawson, and the writer has noticed in many 
instances that this is true of the tobacco plant. The seed-beds should be 
located conveniently to water and should be near the homestead so that they 
will be constantly under the owner’s supervision. 

An eastern or north-eastern exposure is best while southern and south¬ 
western exposures should be avoided. If no natural shelter exists it will 
fully repay tobacco growers to provide artificial shelter, in certain districts, 
where heavy, cold winds prevail. These may be made with maize stalks, 
brush wood, or long grass. At the Piet Retief Tobacco and Cotton Experi¬ 
ment Station an excellent shelter was made with maize stalks, held in position 

TBANSVAAL AORIOUlTUJftAL JOUBKAL, Yol, IV., No, 16. 
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by double strands of wire. Seed-beds should not be placed too near large 
trees as the roots of the latter may rob the young plants of food and moisture 
and may also shade the beds too much. The site should be as level as 
possible to provide drainage as it is easier to prepare beds with an even 
surface on level land than on land with a slope. If the surface of the beds is 
not level there is danger of the seed being washed from the higher to the 
lower parts ot the beds which results in an uneven stand. 

SOIL. 

The best soil for tobacco seed-beds is a deep, friable, light sandy loam 
of good fertility. This type of soil is usually well drained, retentive of 
moisture, and easily brought into good tilth. Very often this type of soil is 
not to be found on farms where tobacco is grown; then the grower must 
resort to the best tj’pe to be found on his place. Light sandy soils are pre¬ 
ferable to heavy stiff clays. Where the proper soil for seed-beds cannot be 
found much can be done to change the texture of the soil and thus render it 
more suitable. The area required for seed-beds is not large, and if the soil 
is a stiff clay a few wagon loads of sand spread on the surface and thoroughly 
mixed with the soil, by several times ploughing or forking the land, will 
render it more suitable for the purpose. Black turf soil is rather too heavy 
for seed-beds and the plants are very slow in the early stages of growth. By 
applying sand to turf soil and thoroughly mixing the two, the writer has had 
excellent results; the plants being ready for transplanting sixty days from 
date of sowing. If the soil is too light and porous the texture can be con¬ 
siderably improved by an application of clay and vlci soil which should be 
thoroughly incorporated with the soil of the site. 

PREPARATION. 

The preparation of the soil for tobacco seed-beds should be commenced 
during the summer, previous to the spring, in which the beds are to be sown. 
About December or January the soil should be deeply ploughed and smoothed 
with the harrow. After about fourteen days the soil should be given a liberal 
application of old well pulverized kraal manure w^hich should be turned 
under and the surface soil again finely pulverized. By applying the manure 
several months before the final preparation of the beds the farmer is certain 
that the manure will be entirely decayed before sowing time and will have 
changed into humus which is a most desirable form for manure to assume in 
tobacco seed-beds. Thereafter the soil should be ploughed at inter\"als until 
time for the final preparation of the beds. The frequent stirrings destroy 
weed and grass seeds and will thoroughly mix the manure with the soil 
which is highly important. 

In the final preparation the site should be lined off into beds with path¬ 
ways between. The size of the beds can be made to suit the site and the 
inclination of the grower. Beds in South Africa are usually made 3 feet wide 
when grass is used as a covering, but when cheese cloth is used for pro¬ 
tection 5 feet is a more suitable width. After the beds have been aligned 
they should be sterilized. 

There are various methods of sterilizing tobacco seed-beds and several 
methods are set forth in Bulletin No. 13 of the Union Department of 
Agriculture. The several methods of sterilizing enumerated therein, viz., 
open fire method, boiling water treatment, steaming, roasting the soil, and the 
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formalin treatment were tried at the several Experiment Stations of the 
Tobacco and Cotton Division, and the results uniformly proved that burning ' 
the soil with an open lire was the most effective means of sterilizing the soil 
as well as being the simplest in operation. 

There are numerous reasons why tobacco seed-beds should be sterilized 
by the open tire method. Russell and Hutchinson have clearly shown 
that when soils are heated to 98^ C. and then moistened with water, that after 
a few days there is an increase in the available nitrogen content of the soil. 
The burning of clay soils makes them more porous and also renders their 
plant food more soluble. 

By this burning process weed and grass seeds are killed, nematode and 
insects are destroyed, and the ash which results is an excellent fertilizer, as it 
contains carbonate of pota.sh which is the best form in which potash salts 
can be applied to tobacco. 

In burning seed-beds by the open lire method siifhcient brush wood, 
cotton stalks, or other material should be placed on the soil to thoroughly 
heat it to a depth of at least 3 inches. When the soil is well burned it will 
have a light, dull red colour and will be very friable and easily pulverized. 
A very good test is to bury a potiito about 3 inches below the surface, and 
when the potato has been cooked until the skin slips olf easily the soil has 
been sufticientlv sterilized. Seed-beds should not be burned when the soil is 
saturated with water, and on the other hand the soil should not be entirely 
dry. Soil containing just sufficient moisture to make cultural operations easy 
is in the proper condition for sterilizing by this method. 

After burning, the soil .should be allowed to cool; the beds are then 
enclosed with boards, burned brick or sheets of iron. The beds are then 
ready fdr an application of fertilizer before digging them over. An excellent 
fertilizer can be made up of 1 lb. nitrate of soda, 1 lb. of sulphate of potash, 
and 3 lb. of superphosphates. The several ingredients should be thoroughly 
mixed together and immediately applied to a seed-bed 3 feet wide by 30 feet 
long. After the application of fertilizer the seed-bed should be dug over to a 
depth of 3 inches, care being taken to thoroughly mix the fertilizei and ash 
with the soil. The seed-bed should then be brought to a line tilth with the 
hand rake, special care being taken to leave the surtace of the bed level, both 
longitudinally and transversely. If the surface of the beds is not level there 
is danger of the seed being washed from the higher to the lower portions of 
the bed which causes an uneven stand of plants. In this case the plants will 
be too thin in some places and too thick in other parts. When the surface 
has been properly levelled and thoroughly pulverized the seed-bed is ready 
for sowing. 

SOWING. 

Generally speaking, tobacco beds are seeded too thickly in South Africa. 
On account of the small size of the seed, tobacco growers do not realize the 
large number in a single teaspoonful. It growers will bear in mind that »n 
each ounce of tobacco seed there are approximately 300,000 seeds and in 
each teaspoonful about 25,000 seeds, they will be able to more intelligently 
regulate the rate of seeding. 

Tobacco seed when shelled from the seed pods contains a hwge propor¬ 
tion of dust and chaff, besides a very high percentage of light inferior seeds. 
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Both impurities and light inferior seed should he removed before sowing. 
It IS not expected that every farmer will provide himself with the necessary 
apparatus for this work and such is not necessary. Every tobacco grower 
can send his seed to the Tobacco and Cotton Division, Union Buildings, 
Pretoria, and the seed will be graded and returned to him free from any 
charges. The fact has been deiinitely established that tobacco produced from 
heavy well developed seed is more uniform, both in size and colour, and 
produces a larger yield per acre than tobacco grown from light inferior seed. 

If the seed has been properh graded one ounce is sufficient for 120 squai*e 
yards of seed-bed. As every farmer does not have a scale which will weigh 
fractions of an ounce, the seed can be measured with sufficient accuracy with 
an ordinary teaspoon. In one ounce there are sufficient tobacco seed to fill 
an ordinary teaspoon level full twelve times. A seed-bed 3 feet wide and 
30 feet long has an area of 10 square yards. If one level teaspoonful of seed 
is sown o'n a bed this size the rate ot seeding will be approximately one 
ounce of seed to 120 square yards. If the seed has not been properly graded 
the amount should be increased 50 to 100 per cent, according to the propor¬ 
tion of impurities and immature seed in the stock. Tobacco seed when 
properly cared for will retain its vitality for a number of years. This enables 
the farmer to retain seed from an unusually healthy, uniform, and vigorous 
crop for several years, or until his crop again nears perfection, rather than 
save seed for each year regardless of the condition of the growing crop. 

When such a small quantity of seed as one teaspoonful is to be evenly 
distributed over an area of ten square yards some fine substance must be 
used as a distributing medium. It has been found by practical experience 
that the most satisfactory materials are wood ashes and mealie meal, and 
both of these are usually at hand. Both are white and indicate plainly where 
they have been sown. The proportion of seed to the distributing medium is 
one teaspoonful of seed to one quart of wood ashes or mealie meal. The 
seed should be thoroughly mixed with the ash or meal and the wliole distri¬ 
buted evenly over a bed 3 feel by 30 feel. It is best to sow the mixture both 
lengthwise and crosswise so that an absolutely even distribution is secured. 
After sowing, the seed should be lightly covered with either clean white sand 
or leaf mold. Great care should be taken that the seed are not covered too 
deeply or the tiny young plants will not be able to push through to the 
surface of the soil. It is a good practice to gently firm the soil after lightly 
covering the seed, and for this operation a plastering trow^el is a very handy 
implement. Immediately after sowing, the bed should be w^atered with a 
sprinkling can wiiich has a finely perforated “rose.” From this time on the 
beds should not be allowed to become dry. 

TIME FOR SOWING. 

In the Transvaal many farmers sow their seed-beds too early. Often 
seed-beds are prepared and sowm in May or June for October transplanting. 
The writer has found from practical results that the 1st of August is the best 
time for seeding beds which are to 'supply plants for October transplanting, 
provided the beds are proper^ prepared and well cared for. Sixty days from 
the date of seeding is ample time for plants to reach the proper size for 
transplanting wiien the beds are properly handled. With this time in mind 
farmers in most parts of the Union can prepare and seed their beds so that 
the plants will lie ready for transplanting at the proper date. 
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All of the seed-beds should not be sown at the same time, but should be 
sown in succession, with intervals of about fourteen days. When this 
practice is followed the plants can be transplanted in succession as they reach 
the proper stage, and the other operations of cultivation and harvesting vrill 
take place in the same order, which makes the work of handling a large 
crop less difficult. 

COVERING. 

Some form of covering is necessary to protect the tender young plants 
from the hot sun during the day and the cold at night. In most of the 
tobacco growing areas in South Africa grass is used for covering tobacco seed 
beds, but there are several objections to its use. Grass often harbours the 
moth of the tobacco split worm (Plillionmaea opercuUcIa) which causes 
severe damage to the young plants and in some cases completely destroys 
the seed beds. 

In addition, grass covering does not properly protect the young plants 
from cold winds, and it also causes the beds to be littered with trash which 
attracts white ants. Cheese cloth is the most suitable covering for tobacco 
seed-beds. Kcillebrew savs: “Nothing that has ever been invented or devised 
has effected so much for the tobacco grower, at such a small cost, as canvas 
(cheese cloth) covering for the seed-bed. It is an absolute protection 
against the ravages of insects; it hastens the growth of the plants by keeping 
the bed moist and warm; and it pre\"ents the accumulation, on the bed, of 
drifted leaves and tnush. The heat absorbed by the soil from the sun’s rays 
during the day is radiated and lost at night in the open air; but under this 
covering it is reflected by the cheese cloth to the soil again, and thus a warm 
temperature is preserved, highly promotive of the growth of plants. A given 
area, protected by cheese cloth covering, will furnish at least a third more 
plants.’^ Cheese cloth, if properly cared for, will last for several years, so 
that the cost per season for this covering is very low. If proper tobacco 
cheese cloth cannot be obtained butter muslin or coarsely woven hessian 
can be substituted. 

CARE. 

Tobacco seed-beds require constant care to secure the best results. 
Lack of attention for a few days will often cause the entire loss of seedlings 
through insect attacks or lack of moisture. There is probably no stage in 
the production of tobacco during which the crop demands such careful 
supervision and which will so amply repay any expenditure of time and 
monej". The first and constant care of the tobacco grower is to see that the 
seed-beds are properly watered, This should be done with the watering 
can and not by irrigation. When the seed are first sown, and while the 
plants are small, the perforations in the “ rose” of the watering can should 
be small, so that the fine seed are not displaced nor the soil washed from 
the roots of the tiny plants. When the plants have leaves, the size of a 
shilling, a rose ” with large perforations can be used if the grower desires, 
andaftertheplantsreachaheightof about 3inches or 4 inches the' “rose'" 
may be removed from the watering can so that the work may be carried out 
more rapidly. Seed-beds should never be allowed to become dry, and on 
the other hand they should not be flooded with water. Moist, but not wet, 
is the proper conation for the soil of tobacco seed-beds. Should weeds 
and grass appear in the seed-beds these should be, removed as they shade the 
young plants and also deprive them of food and moisture. 

During the early stages of growth the cheese cloth covering should 
remain on the seed-beds during the whole of the day, it being folded along 
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one side of the bed only while the plants are being watered. Later the 
plants must be given sunlight for a short time each morning to prevent them 
from producing thin weak steins. The sunning period is gradually increased 
as the plants grow. About ten days before transplanting the cheese cloth is 
entirely removed to allow the plants to harden so that they can better with¬ 
stand the shock of transplanting. During the last few days of the hardening 
peiiod the beds are only given sufficient water to keep the plants from wilting. 
The plants are ready for extracting and transplanting in the field when they 
are about 6 inches in height. Just before the plants are extracted the seed¬ 
beds should be thoroughly watered so that the plants can be easily drawn 
without injury, and after all suitable plants have been removed the beds 
should be again watered to settle the soil around the roots of the remaining 
seedlings in order that their growth may not be checked. 

Under cei tain conditions the plants in seed-beds fail to grow properly. 
The farmer should then ascertain the cause, which can usually be traced to 
water-logged soil, lack of plant food, or insect attacks. In case the trouble 
is caused by water-fogged soil the treatment is obvious. In addition to 
decreasing the water supply to a minimum the condition of the plants is 
often improved by slightly stirring the soil to promote aeration. Sometimes 
the 3 ’oiing plants turn yellow and growth ceases. This trouble is usually due 
to one of three causes, viz., excess of moisture in the soil; plants standing 
too close together ; or lack of plant food. In cases of excessive moisture in 
the soil the seed-beds should be treated as explained in the preceding para¬ 
graphs. If the plants stand too thickly on the ground the remedy is of 
course to thin them out so that they receive sufficient air and sunlight. 
Thinning also loosens the soil which promotes aeration and accelerates growth. 
The beds should be watered immediately after the plants are thinned. WTien 
plants turn yellow through lack of food, nitrogen is usually the element 
required. This plant food can be supplied by using guano, nitrate of soda, 
or fowl manure. The latter is the cheapest and is always at hand. It is 
best used in the form of liquid manure, but can be pulverized and broad¬ 
casted ovei the beds. If used as a liquid manure the solution is prepared as 
follows ;—Fill a four gallon paraffin tin about half full of fowl manure and 
then fill with water. Let the mixture stand for several da^^s, stirring at 
intervals. After about six days the solution is ready for use and should be 
applied at the rate of one quart of liquid manure to two gallons of water. A 
few days later a second application may be given. Nitrate of soda is used at 
the rate of one pound to eight gallons of water, and the solution can be 
applied immediately. Guano is used at the rate of one pound to six gallons 
of water. After applying any of the above solutions the seed-beds should be 
watered lightly to wash the solution from the leaves of the plants. 

The principal pests which attack tobacco plants in the seed-beds are 
nematode {Heterada radidtcola) and the tobacco splii-wotmiPhthorimafa 
opcrculleln ). 

Nematode.—This is not an insect but a worm. There are many families 
of this group of worms, but the one in particular which attacks tobacco is 
known as the gall-worm. 

This is the most serious pest with which tobacco growers have to 
contend, in many localities, and as the area of land infested is gradually 
becoming larger every effort should be made to control its spread and to 
exterminate it in soils already infested. 
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Fuller* states that “ the life cjxle of this nematode, from egj? to egg, 
may take place in four weeks, or longer, depending on the temperature of 
the soil. The larval stage is that in which entry into the host takes place. 
It then becomes motionless and soon enlarges and undergoes a sort of 
metamorphosis, the males eventually recovering the original worm shape, 
while the females become pear or Hask shaped and very much enlarged in 
their transverse dimensions. Each female lays .SOO or more eggs. The 
winter is passed probably most frequently in the lar\al stage in the soil, but 
in case of galls on perennial roots the nematode may overwinter in these in a 
more advanced stage, even as piactically mature and perhaps already 
fertilized females.” On account of their minute size nematodes may be easily 
distributed in several ways. They may be conveyed from field to field by 
irrigation and in the soil which is washed from one field to another during 
heavy rains. Soil containing nematode is often conveyed from one field to 
another on tillage implements, the hoofs of animals or the boots of workmen. 
They may also be introduced into fields through using tobacco seedlings, or 
other host plants, which are infected. Once a field is infected the pest 
spreads rapidly, more particularly in sandy and sandy loam soils. 

For rapid propagation the nematode requires a certain amount of warmth 
in the soil: the soil must be of loose texture and friable; a rather moist soil: 
and a host plant for food supply* These conditions can be taken advantage 
of in combating the pest. For land infested with nematode and not bearing 
perennial crops, Fuller recommends the following methods : “ ) Keep¬ 

ing the land free from vegetation of all kinds for two years. This is the 
most effective method but it is not practical in many cases ; (/)) planting the 
land to non-susceptible crops for at least ( perhaps better three) years, using 
in the winter small grains, such as wheat, rye, or oats, and in the summer 
the velvet bean, Florida beggarweed, the iron cow-pea, or even peanuts. 
Scrupulously destroying all weeds that might harbour nematode ; (c) making 
heavy applications of fertilizers, especially those containing potash, except 
where soils already contain this in abundance—this treatment often reduces 
nematode injury greatly; ( d) flooding the land for a period of some weeks: 
( e) where rain is not likely to interfere, ploughing and allowing the soil to 
dry out for several months; (/) prevent by the use of embankments, ditches, 
etc., the washing of soil from infected fields to the field which it is desired 
to free from the pest.” 

Besides tobacco this nematode attacks potatos, beet, soya bean, sweet 
potato, lucerne, vetches, tomato, celery, watermelon, muskmelon, cucumber, 
squash, pumpkin, carrot, lettuce, egg plant, beans, pai-snip, peas, and spinach, 
as well as a large number of garden plants and fruit trees. 

After nematodes attack plants there is no practical remedy, so that every 
measure possible should be taken to prevent infection. The nematode 
attacks the roots of the host plant causing a knotted warty condition and 
abnormal thickness of the roots. On examination the roots are found to be 
usually soft and pulpy and lack the growth of fine rootlets found on healthy 
plants. 

On account of the large number of plants attacked by the nematode the 
greatest care should be exercised in selecting a site for tobacco seed-beds 
which is not infected with this pest. Even though the spot selected is 
thought to be free from nematode the soil should be thoroughly sterilized by 

*Aoriculturai. Journal, Union of South Africa, VoI, VL, No. 5, 
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the open-fire method to be certain that the seed-beds will be entirely clean. 
If the seed-beds are thoroii[»hly sterilized by the open-fire method, and are 
protected from Hooding by storm or irrigation water by earth embankments 
or open furrows, and if only clean water is used tor watering, the seedlings 
should be free from nematode. 

Tobacco Split-worm .—'Hiis insect attacks potatos as well as tobacco. 
For this rea’son, tobacco seed-beds* should not be placed in soil which has 
just previously produced potatos. The split-worm attacks tobacco plants, 
both in the seed-beds and in the field, but the damage is usually compara¬ 
tively light after the plants have been removed from the beds. 

The injury is done by the insect in the worm or larval stage. The small 
greyish moth deposits its eggs on the stem or leaf of the plant. When the 
worm emerges from the egg it penetrates either the stem or leaf of the tobacco 
plant. If it enters the stem it eats out the interior and causes a gall like 
swelling of the stem around the place of injury. In this case there is no 
remedy, and the plants should be pulled out and destroyed as they are useless 
for transplanting in the field. Plants so affected never make satisfactoiy 
growth in the field, and reduce the yield by occupying space which could be 
utilized by healthy plants. When the worm enters the leaf it burrows 
between the two surfaces forming irregular transparent areas. It seldom 
remains for the whole larval stage in one leaf, but may attack two or more 
leaves. This habit is taken advantage of to combat the pest. The most 
effective remedy is arsenate of lead, applied at the rate of one pound to 
sixteen gallons of water. The plants should be sprayed thoroughly with thivS 
solution once every fortnight from the time the leaves are the size of a 
shilling until the plants are transplanted in the field. Prevention, however, 
is belter than a cure. If the seed-beds are properly enclosed with boards 
or burned brick and covered with cheese cloth, the moth cannot get at the 
plants to deposit its eggs until the cheese cloth is removed to harden the 
plants, and then one application of arsenate of lead will be sufficient to 
prevent injury as the cheese cloth is not removed more than a fortnight 
before the seedlings are transplanted into the field. Grass coverings 
apparently attract the split-worm moth to the seed-beds, and this can easily 
be understood jis the grass provides an excellent hiding place for the moth 
during the day. 

The failures of the past season in the production of tobacco seedlings 
should cause the farmers to realize fully the importance of careful prepara¬ 
tion and proper handling of tobacco sted-beds. In the Rustenburg District 
the short crop this season is largely due to the lack of seedling for trans¬ 
planting. This shows plainly that lack of care at this stage in production 
may, and often does, mean the loss of a large part of the tobacco crop. If 
every tobacco grower will properly prepare his seed-bed, sterilize the soil 
by burning to kill nematode and insects, enclose the beds with cheese cloth 
to prevent insect attacks from without, and keep the beds properly watered 
there should be no shortage of strong healthy plants for transplanting. It 
should be borne in mind that a smaller area will be required to produce 
sufficient plants, and that the saving in time and labour by reducing the 
seed-bed area will offset any extra expt^nse and cax*e required to properly 
prepare and care for a sufficient number of tobacco seed-beds. It is also 
well to remind farmers that strong, vigorous, w^ell-grown pliuits are better 
able to withstand the shock of transplanting than are weak and sickly ones. 

To secure the best crop of tobacco the seedlings should be kept grow¬ 
ing steadily from the time of germination until ready for transplanting. This 
period should not exceed sixty days when the seed-beds are so prepared and 
cared for that the conditions for growth are favourable.— Bull. No. 7., 1917, 
Dept, of Agric., Union of South Africa. 
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STUDIES ON TOBACCO SEEDS, IN JAVA. 


HJ. JENSEN. 

The author summarises the results of his studies on tobacco seeds as 
follows :— 

(1) I'he small quantity of reserve food contained in the tobacco seed 
makes it necessary for the young plant to provide early for itself ; for this 
reason, the first few days following germination are most critical for tobacco. 

(2) From IS to 20 grm. of seed may be collected from each plant. 

(3) Seed-capsules smaller than 17‘5 mm. are of no value. 

(4) By removing some of the seed-vessels from a plant, the number of 
the seeds is greatly diminished without improving their quality. 

(5) The leaves may be removed from a plant without danger as soon as 
the first seed-capsules begin to ripen. 

(6) The germinating capacity of seeds collected when they begin to 
mature is greater than that of half-ripe seeds. 

This fact may be explained thus : The reserves of completely ripe tobacco 
seeds are composed of oils rendered assimilable by the ferments of the germ 
(lipase and others). At the beginning of maturation the oils are not yet 
formed, the reserve material is still directly assimilable by the embryo, and 
germination may take place. When the seed is about half ripe the oils begin 
to form, but it is only when the seed is completely ripe that the ferments 
form in sufficient quantit 3 ^ If follows that the germ of half-ripe seeds cannot 
assimilate nutriment and germination does not occur. On the other hand in 
certain cases, the germinating capacity has been proved by drying half-ripe 
seeds; in other cases, drying unripe seeds (i.e. seeds collected at the begin¬ 
ning of ripening) or half-ripe seeds, has been detrimental. 

For this reason preference should be given to seeds which are as ripe as 
possible. 

(7) The seeds may be sorted with a sie\e or a blower: the second 
method gives the best results. 

(8) The seeds may be kept in tin boxes with lime without there being 
any danger of their germinating.— Bull. Internat. Inst, of Agric., Oct., 
1917. 

TOBACCO EXPERIMENTS AT JAFFNA. 

The experiments with White Burley Tobacco are being continued at 
Jaffna. A total of 10 acres have been planted with this variety and about 
two-thirds of this area is growing satisfactorily. In the sandier portions of 
the Trial Ground the general growth is not coming up to expectations but 
where the soil is of a heavier nature growth is promising. 

Irrigation is being regularly carried on and further experiments with 
manures are being conducted. 

Of all the imported varieties of tobacco with which experiments have 
been made at Jaflfna, the White Burley kind is the only one that gives any 
promise, and there has recently been a demand from Europe for tobacco of 
the White Burley type which was grown and harvested at Jaffna in 1917. 
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THE INFLUENCE OF LIGHT ON THE GERMI¬ 
NATION OF THE SEEDS OF DIFFERENT 
VARIETIES OF TOBACCO. 

J. A. HONING. 

According to Raciborski tobacco seeds do not germinate in the dark, 
a fact that is confirmed by experiments at the Deli Station. Therefore the 
writer was much surprised at Gassner’s classification of seeds, wherein he 
placed the seeds of Nicoiiana iabaciim in the group of seeds insensible to 
light. As he found 80*5 % germination both for seeds in diffuse daylight, as 
well as in darkness, probably there must exist large differences between the 
varieties of Nicotiana iabactmt in the need of light for germination. 

An experiment with many varieties proved this supposition to be true. 
Just as Raciborski states, the Deli-tobacco cannot germinate without the 
presence of light, (or only a very small percentage germinates), and the 
differences between the seeds of different origin or plants are small. But 
there are some other varieties which germinate in darkness almost as well as 
in light, though somewhat more slowly. 

Experiments were carried out with 51 samples of seeds, 8 of Deli 
tobacco, 6 of West or Central European types, received from Scafati, 14 
samples of varieties from the Balkans and Asia Minor, also from Scafati, and 
21 of American species received fiom Washington, 1 of Nicotiana qumirivaJvh 
and 1 of N. rustica. As a rule types from the Balkans and Asia Minor are 
the quickest in germinating in darkness and give the highest percentages. 

Of the American varieties, some do not germinate without irradiation, just 
as Deli tobacco, and others germinate for a small percentage, not a single 
one coming above 50 %. 

The types from West and Central Europe take, with one exception, an 
ntermediate position. 

Only the seeds of Nicoiiana quadrivalvis agreed in their behaviour in 
darkness with the sample of N» tabacum used by Gassner.—Bull. Internat. 
Inst, of Agric., September, 1917. 

EXPERIMENTS ON THE MANURING OF 
TOBACCO PLANTATIONS IN JAVA. 

A. N. J. BEETS. 

The difficulty of obtaining sufficient quantities of potassium sulphate 
lead the author to undertake experiments with a view to replacing this ferti¬ 
liser by potassium silicate and the double sulphate of potassium and mag¬ 
nesium. The first contained 10*9^ of soluble potassium, and the other 
22*6 % . The chlorine content was 2*75 %, 

The experiments were carried out on soil in which the advantage of 
potassic manures had been proved by previous tests. A fertiliser composed 
of sulphate of ammonia, double superphosphate and potassium phosphate 
gave satisfactory results. The substitution of potassium silicate for potassium 
sulphate was also satisfactory. Still better results were obtained by the 
substitution of double sulphate of potassium and magnesium for potassium 
sulphate* The author points out, however, that the actions of the chlorine 
in this fertiliser may affect the burning qualities of the tobacco.—B uli-, 
Internet. Inst, of Agric., November, 1917, 
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SOILS AND MANURES. 


THE CHANGES TAKING PLACE DURING THE 
STORAGE OF FARMYARD MANURE. 

E. J. RUSSELL AND E. H. RICHARDS. 

Suiijintuy of Results, and Application to the Storage of Manure, 

We can now bring together the various results obtained during the 
course of our investigations. 

We find that the changes are at a minimum under ancerobic conditions, 
and they are as follows :— 

1. In the laboratory experiments as much as \1 Yo of the dry matter 
may be converted into gas : in the heap the proportion is less. 

2. The non-nitrogenoLis constituents are particularly affected, as much 
as one quarter of the pentosans may disappear during the process and other 
constituents break down in like proportion. The gas evolved contains carbon 
dioxide, marsh gas, and hydrogen. 

3. In the laboratory experiments the nitrogenous compounds also break 
down, part of the complex compounds giving rise to ammonia. More 
ammonia is found at 26®C. than at 158®C. 

4. No nitrates are formed. 

3. In the only heap where we were satisfied that the conditions were 
anEerobic there was no accumulation of ammonia. 

6. There is no loss of nitrogen during the process : the whole of the 
initial nitrogen being recovered within the error of the experiment. 

The ccrohic changes are as follows : 

1. The loss of dry matter is greater and the temperature rises higher 
than under ancerobic conditions. The gases evolved contain no hydrogen or 
marsh gas. 

2. The loss of dry matter shows some relationship to the aggregate rise 
of temperature. 

3. There is almost always a larger decomposition of complex nitrogen 
compounds than under ancerobic conditions. There is not usually an accumu¬ 
lation of ammonia in the laboratory, and in the heap there is invariably a loss. 

4. Nitrate is found m the dry outer portions of the heap, but not in the 
inoister interior, nor was it found in the laboratory experiments where the 
manure remained moist: the necessary conditions appear to be dryness and 
sufficient air. 

5. Under ordinary conditions of incomplete ceration there is aw evolu¬ 
tion of gaseous nitrogen, though this is not observed when the conditions are 
wholly aerobic without any local anaerobic action. 

6. The loss of ammonia shows some relationship to the maximum 
temperature attained. 

7. The loss of dry matter is greater from exposed heaps than from 
sheltered heaps and so is the loss of ammonia, unless this is already at a 
minimum ; but the loss of total nitrogen is not always greater. 
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8. The loss of nitrogen is not wholly dependent on that of dry matter, 
since as already stated it does not occur under purely cerobic or purely 
anaerobic conditions, although other constituents are lost. But the loss ot 
nitrogen that occurs in the mixed aerobic and anaerobic conditions occurring 
in practice \aries under comparable conditions, with the loss of dry matter, 
all constituents of the heap apparently breaking down simultaneously. An 
exception occurs when the temperature has risen high, e.g., to 70®C. after 
which decomposition ol nitrogen compounds and loss of nitrogen proceed 
more slowly than loss of dr^ matter : an actual concentration of nitrogen in 
the heap therefore occurs. A second exception is seen in exposed heaps, when 
the loss of dry matter is usually proportionally gi eater than that of nitrogen. 

9. The loss of nitrogen might occur by 

I a) washing away of soluble nitrogen compounds. 

(b) ’ \ olatilisation of ammonia, 

(c) evolution of nitrogen, 

(d) other ways. 

From the sheltered heap (a) is excluded. 

It is further shown that (b) can hardly account for the observed losses in 
the heap, and certainly not for those in the laboratory experiments, where 
the extent ot volatilisation was measured, and found to be only small. In the 
laboratory experiment an evolution of nitrogen has been demonstrated and 
presumably a similar change goes on in the heap. 

10. In the laboratory experiments decomposition never proceeded very 
far, the maximum losses being 17^ of dry matter. 30% of complex nitrogen 
compounds, and 33 % of total nitrogen. 

11. In our heap experiments we find this last .fraction of coqiplex 
nitrogen compounds, representing 50 to 60^ of the original total nitrogen, 
only decomposes very slowly indeed. 

We can now come to the application of these results to the practical 
problem of storing farinj^ard manure. It is unnecessary for us to go into 
details as this has already been done elsewhere.^ We may, however, indi¬ 
cate the general outlines. In the first instance we must be quite clear as to 
what is wanted. This can only be deteimined by field trials, and our experi¬ 
ments recorded on pp. 50S-S07 show that the main factors which determine 
the value of farmyard manure.are the total nitrogen and the ammonia: indeed 
it is possible to evaluate the manures on this basis provided the ammonia 
figures are adequately “ weighted.^’ The total dry matter is of obvious 
importance in view of phj^sical efl'ects, but we have no information as to the 
value of any particular non-nitrogenous constituents Sjollema and IJE. 
regarded the pentosans as undesirable on the theoretical ground‘that they 
favour denitrification, but there is no sufficient evidence that the loss of 
nitrogen w^ould be less without them. 

The objects to aim at in a manure heap must be to secure 

(1) as much dry matter,. 

(2) as much ammonia, and / 

(3) as little loss of nitrogen as possible. / 

Now the laboratory experiments show that these objects can all be at¬ 
tained by storing the manure heaps under anaerobic conditions at about 26^C. 
There is a considerable formation of ammonia and no loss of nitrogen, 
although some loss of dry matter occurs. 


•' JoUR Roy, Agric, Soc. 1917, 77,1-35. 
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The heap experiments, on the other hand, show that these desirable re¬ 
sults are not attained in manure heaps, however well put up. However com¬ 
pact the heap some nitrogen is always lost and there is never an accumula¬ 
tion, but commonly a loss of ammonia. This result is not peculiar to our 
heaps ; it has been obtained by all other investigators whose papers we have 
been able to find. We conclude then, that the heap is not the ideal method 
of storing manure. 

The conditions to be aimed at are complete anaerobic conditions and a 
temperature of 26^C. and it is obvious that these can best be attained in a 
watertight pit or tank that could be closed so as to keep out oxygen and to 
keep in the caibon dioxide produced by fermentation. This would be the 
ideal method for storing farmyard manure. 

But as this ideal method presents certain practical difficulties we must 
see how far the best methods of practice approximate to it, and whether any 
further improvements can be suggested. 

Two cases arise: 

1. Manure that can be left undisturbed under the beasts, e.g., manure 
made in the covered yards or stalls by fatting beasts. 

2. Manure that has to be thrown out daily, e.g., manure made from 
dair>’ stock or from the horse stables. 

1. - All experiments show that manure left under the beasts suffers a loss 
of about 15^ of its nitrogen; there is no accumulation of ammonia, but, on 
the contrary, less ammonia than corresponds with the digestible nitrogen in 
the food. 

This method, therefore, is far from being perfect; but in comparative 
experiments it has always come out better than heaps, and if the buildings are 
good apd the manure is well made there is probably little scope for further 
improvment. 

Further losses set in as soon as the beasts are removed or the manure is 
hauled out into a clamp. We have been unable to reproduce the strict anze- 
robic results in a heap, however well it was compacted, and in only one case 
—^the compact cow manure heap—were we even partially successful. There 
we lost only 4^ of the dry matter, and none of the nitrogen, but we had no 
accumulation of ammonia. The other compacted heaps showed all the aerobic 
actions in different degree, in particular there was always a loss of nitrogen. 

The losses become more serious if the heap is not properly compacted 
or if it is left exposed to the weather. 

By omitting to compact the heap we lost an additional 3 ^ of dry matter, 
and 24 % of ammonia ; but in two cases out of three there was no change in 
total nitrogen as compared with compacted heaps. In general the effect of 
compacting is to delay rather than prevent decomposition. By leaving it ex¬ 
posed to the weather we lost an additional of dry matter, 33^ of am¬ 
monia in two experiments, and 10 per cent, in another, and 21 ^ of total 
nitrogen in two experiments and 2 % in two others, as compared with shel¬ 
tered heaps. Field experiments showed that the crop producing power of 
the manure was considerably lowered by exposure and that even a slight 
shelter was beneficial.* 

•jouRN, Hoyal Aghic. Soc., 1917 - 77 , 1 - 35 . 
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It appears then that the heap is at best an imperfect method of storage, 
but that its defects are lessened by keeping it compact and sheltered, whei e 
it will neither be washed by rain nor suffer too much loss on drying, and in 
particular by avoiding summer storage. 

It is difficult to suggest any alteration in method of clamping that would 
be a further improvement; the best practical men have probably developed 
the method as far as its fundamental imperfections allow, and the only hope 
of further advancement seems to be in the wholly fresh direction we suggest, 
—to set up some pit or tank where absolute anaerobic conditions can be at¬ 
tained, and where the temperature can be kept at 26®C, or thereabouts. This 
has been successfully done for silage, the old stack silo ha\ing given place 
to the air-light concrete structure, and it may yet be accomplished for nianuie. 

2. Manure thrown out daily.— From the start the conditions here are 
aerobic, which, as we have seen, involve marked losses of dry matter, of 
ammonia, and to a less extent of total nitiogen as well, and tliese are 
aggravated when the heaps are thrown out in the open and exposed to the 
washing of the rain and the drying effects of the sun. 

Much can be done to improve matters by carrying the manure into a 
shelter, such as the Cheshire dungstead, a structure like a small Dutch barn 
surrounded on three sides by a low wall, the fourth being open to allow the 
cart to back in, and connect the manure. The Oxford manure house does 
not allow the manure to be so readily compacted. It is probable that the 
dungstead could be improved in some details, but at the best it still retains 
some of the imperfections of the clamp. 

We think the best prospect of dealing with manure from dairy cows, 
is to aim straight away at storage in a pit or tank; but as no practicable 
device has been worked out** for the whole of the manure we are making a 
commencement with the most valuable part, the liquid excretions, A modi¬ 
fication of the Belgian liquid manure tank, which is built under the animal 
to receive the liquid, furnished a suitable starting point. These new experi¬ 
ments are being carried out by one of ns on the farm of the Hon. Rupert 
Guinness at Hoebridge. 

The solid excretions and the litter would still require to be dealt with, 
but even if no advance on present methods were made with these the loss 
would be shorn of most of its seriousness once the liquid were better treated. 

The practical conclusions that we draw are :— 

(a) The method of leaving manure under the beast in boxes or covered 
^'ards until it is wanted, remains the best that we can suggest where it is 
practicable. 

(b) If the manure has to be stored it should be under anaerobic condi¬ 
tions, and if possible at a temperature of about 26®c. 

(c) No heap, however well compacted or sheltered, fully satisfied these 
lequirements. Probably the making of the heap has been developed to as 
perfect a pitch as possible, and we have no further improvement to suggest. 

(d) The best hope for improvement lies in storing the manure in 
watertight tanks or pits so made that they can be completely closed, and 
thereby allow the attainment of perfect anaerobic conditions. The proper 
temperature \YOuld have to be maintained. 

We are hoping the experience gained in the new W’^oking experi 
nients will indiciite a method whereby this end can be achieved in 
practice.— ^Journ. of Agric. Scr., Vol. viii., Part 4, Dec. 1917, 


* It is difficult to suggest anything wholly new in agriculture. An illustiation of a 
manure pit can be seen in Hale's Comt^kat body of Hnsbaudry. 1756, and another in an 
interesting pamphlet by Bodssinoavlt, La Fo^s^ a Fumkr^ Paris, Bechet Jfeiine, 1858, 
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DAIRYING. 

-- 

THE GANESHKHIND DAIRY HERD. 


H, E. LORD WILLINGOON, G. C. 1. E., 

Governor of Bombay, 

In \'eiitiinn>i to write a short description of my home hirni at 
(hiiieshkhind. I do so in the hope that it may stimulate ^^reater interest in 
a branch ot our a.^ricultural inclustrv, which, if properly developed, inav 
prove to be an important addition to the activities and profits of those who 
are engaged in the occupation of farming. 

In comparing the agricultural conditions of England with those of India 
we necessarily observe many disparities, of which perhaps the chief is the 
prevalence in India of peasant holdings and in England of considerable or 
large estates. There are, however, many exceptions to the normal state of 
affairs in both countries, and there are many parts of India where 
large holdings predominate. In such cases the main point of difference 
between our two countries lies in this fact, that the landowner in England 
is in most cases a farmer himself who has his own home farm, breeds his 
own stock, and cultivates some of his own land, and thus acquires a practical 
knowledge of agricultural life and takes a keen and sympathetic interest in the 
welfare of his tenants and labourers. In this country, on the other hand, 
the great landowner, who is himself a practical agriculturist on a large scale, is 
unfortunately rare. But an important feature of similarity for our present pur¬ 
pose in both countries is the existence of various fine breeds of cattle from 
which the breeder can select that best suited for his locality and purposes. 

It is, I am convinced, largely the fact that the landowner has in England 
been a keen breeder of stock himself, which has produced the fine herds of 
cattle in that country, and which has encouraged the numerous agricultural 
shows, where we often find our King-Emperor, great landowners, and tenant 
farmers all competing in friendly rivalry, and the tenant fanner not un¬ 
commonly proving successful over his sovereign and his other august rivals. 
Is it too much to hope that a similar development in cattle breeding may 
take place in this ooiiiitry? That in future years we may find fine stud 
herds of the various breeds in India? And that landowners and farmers 
may add interest to their own lives and profit in their occupation by pro¬ 
ducing good stock tme to type throughout the country? I am glad to be 
able to state that already in this Presidency two ruling princes are establish¬ 
ing stud herds in their States, His Highness the Raja of Rajpipla having 
started a herd of Kankreji cattle at Nandod, and His Highness the Nawab 
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of Junagadh a herd ot Gir cattle at Jiinagadh, while the Chief.s of Sangli, 
Janikhandi, and Auiidh are directing attention to the Krishna Valley and 
Khillari breeds—examples which I trust may be followed by many more 
princes, chiefs and landowneis. 

I do not wish it to be thought that I am of opinion that there are no 
good cattle bred in this country. On the contrary, in this Presidency alone 
there are several fine breeds, notably the Kankreji in the north, the Krishna 
Valley and Khillari in the south, the Gir cattle from Kathiawar, and the 
Karachi cattle from Sind. It is the very fact that at various agricultural 
shows I have seen magnificent animals that makes me urge a further and 
more organized development of this industry. Let me state the objections 
which I often hear raised to the encouragement of dairy cattle. It is said 
that the farmer in India care little for milk production but breeds entirely 
to produce good draught stock. My answer to that is that a good milking 
cow will produce just as good a draught bullock as a bad milker, that milk 
is becoming more urgently necessary for the inhabitants of our big cities* 
that a good milker costs no more to keep than a bad milker and theiefore it 
must be a more profitable animal for the farmer. Again, it is objected that 
the buffalo is par excellence the milking animal of India, as it is claimed that 
its milk contains more butter fat than that of the ordinary cow, which is 
essential for the production of g/av. That may be true at the moment, but 
I am inclined to think that, with careful selection and breeding from the 
best milking strains and good management, dairy cattle may be produced 
in this country economically as paying an animal as the buffalo. Of this 
I am certain that no lover of cattle would prefer to keep a herd of buffalos, 
if he can secure equally good results from the many beautiful animals I have 
seen since I have lived in India. It is further objected that it is \evy difficult 
in some localities to find the men to look after the cattle, and that the 
conditions of the climate render the dangers of starvation to valuable slock 
constantly a matter of extreme anxiety. To the first of these objections I 
would reply that everything must have a beginning, and I see no reason 
to suppose that it is impossible to raise up a class of men who could take 
a keen interest in the care of cattle and become as efficient in this country' 
as is the case in other countries. To the second I would say that the fears 
of famine are so much lessened by the conservation of fodder, by the 
development of railways to carry it to any stricken area and by the constant 
extension of all forms of irrigation, that this peril is becoming less and less 
every year. That there are difficulties I freely admit, but difficulties arc 
made to be overcome. The main essential to success lies in the interest 
and supervision of the owner himself, without which little will be achieved. 

I approach this question with all diffidence, foi I have onl\’ tiie 
experience of four years in India, though I can claim to have had cattle for 
many years in England ; but I think it is true to say that it has been a 
practical experience which few individuals have attempted, and which 
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confirms me in my view that there should be a great future for cattle-breeding 
ill this country. Let me, therefore, express the hope that the example of 
my humble effort in this direction may be followed by others, and that 
our best breeds of cattle will he bred and perpetuated on the most scientific 
lines in future years. 

May I, in conclusion, \enture to give a few hints and suggestions to 
those who may be encouraged after reading this paper to start a dairy 
farm themselves? 

1. The owner should personally supervise and pay constant visits lo 
the farm. He should not expect results for the first three years, until the 
young stock he breeds are coming into profit. He will then be able to add 
to his herd the young heifers which he thinks are likely to prove the best 
milkers, and sell off the surplus stock by auction or otherwise, which will 
go to improve the cattle in his neighbourhood. He should keep a register 
of each cow in his herd, showing the calves she produces year by year and 
the amount of milk she gives through the year. I would further suggest 
that in starting stud herds eveiy owner should, as we often do in England, 
name each animal by the name of the State or locality where it is bred, e.g., 
'‘Marie of Junagadh,” “Rose of Rajpipla;'’ by this means it is possible to 
trace the stock of any herd, and bu 3 'ers will always know from what founda¬ 
tion stock they come. 

2. Give the cattle lots of exercise, and let them lead as far as possible 
their natuial lives. Never tie young stock up; let them run in a paddock 
as soon as they can, and when shut up, put them in a shed with an open 
yard to run into. 

3. Give the cattle lots of food. No animal can prosper unless it is 
properly fed, but with food and careful tending the cows will become more 
regular in their breeding and produce more milk, and young stock will come 
to maturitv earlier if they are well fed and cared for in their early years. 

4. Keep the farm and stables absolutely clean, and give the cows 
ample bedding when they are in the byre. 

These are among the chief essentials which are necessary to the 
successful management of a farm, I have endeavoured to carry them out 
on my own, and I think my facts and figures will prove with not unsatis¬ 
factory results. 

GOVERNMENT HOUSE DAIRY AND FARM. 

Ganeshkhind Dairy and Farm were started in October 1913. They 
are situated in the Park at Ganeshkhind about a quarter of mile from 
Government House. 

Bnildin^s. The farm buildings consist of a cow byre containing 16 
stalls built on the latest American system, a small dairy, silo, Dutch barn, 
sheds for s^oung stock, and a calving shed. The buildings are all made of 
stone, and the cow byre is stone-flooied throughout, thus enabling the 
herdsmen to keep the byre clean, which is the first important step if 
cattle are to be kept healthy and well. Each stall has a sepai'ate feeding 
trough with cold water laid on, thus making it possible for each trough 
to be kept clean, after each meal. The dairy ha>s a tiled floor and glazed 
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tile walls, and is about twenty feet by ten. and consists of two small rooms, 
one containing the churn and butter-maker and the other a milk separator. 

SiJo, This is a stone building in which green fodder is stored and made 
into ensilage, which gives an excellent food for the cattle when fodder is 
scarce and expensive. 

Dutch Barn, This is a stone building, bucked upon three sides, with 
one side left open, and is used for stacking any crops that have been cut 
until they may be required, and also for housing farm implements. 

Acreage, The arable land consists of about 26 acres in which the 
principal crop is lucerne which is cut green for the use of the stable horses. 
The surplus is sold and linds a ready market. !Maize, /bu’ur {Androto^on 
sordinim)^ and other fodder crops are also grow’ii for the cattle. 

Stock. The farm started with eight cows, eight heifers, and one bull, and 
the breed is pure Karachi, or as it is sometimes, though less accurately, 
called Sindhi. Today the stock consists of 53 head including 16 cows, 1 
stud bull, and the remainder young stock. At an auction sale in September 
1916, the sum of Rs. 3,200 w'as obtained for 16 surplus young stock, or an 
average of Rs. 203 per head. 

Fodder. The cattle have good grazing during some months of the year 
in the park of 400 ‘acres. They are turned out morning and evening to 
graze, and during the day the cows are tied up in the cow b 5 're. Besides 
what they can pick up in this w^ay, every cow* has a daily ration of chooni, 
bran, cotton-seed and salt. 

Milk. The supply ot milk has been yearly increasing, and the amount of 
milk received from April 1916 to March 1917 totals 37,309 lb., or an average 
of a little over 3,100 lb., per month. 


il//7^ received monthly from April, 1910, to Match, 1917. 


Month 

Quantitv 

A\eiagc number ol cowb 

in lb. 

in milk during the month 

1916. 

April 

2,868 

10 

May 

3.902 

11 

June 

3,771 

9 

Jul3' 

2,985 

10 

August 

2,641 

... 9 

September 

3,702 

10 

October 

3,781 

11 

November 

3,337 

11 

December 

3.231 

11 

1917 

January 

2,815 

9 

February 

2,377 

8 

March 

2,899 

37,309 

8 


Accounts as per statement below show for 1915-16 a profit of Rs. 376-1-4 
and for 1916-17 Rs. l,16&-12-8 after allowing interest on capital outlay on 
buildings, Rs, 12,000, and purchase of stock Rs. 3,000, at 5 per cent. 
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CO-OPERATION. 


A MODEL VILLAGE CO-OPERATIVE 
SOCIETY. 

In the bej^inning of 1910, one or two members of the Servants of India 
Society selected Hadapsar villa^^e, some ei^ht or nine miles outside Poona, 
to start a co-operative credit society lor the benefit of the poor Ajfriculturists. 
The original number of villagers at the time of registration of the society 
slowly grew to 30; and to-day it stands at 161. The members come from ail 
the sections of the village community, and the society is thus truely represent¬ 
ative of tlie various interests residing in the village. The society commenced 
its operations in April 1910, with the members’ capital of roughly Rs. 2,500, 
supplemented by a Government loan of Rs. 2,000. The by-laws allowed, 
during the first year, borrowing by the society to the extent of Rs. 8,000, and 
an individual member could be given a loan up to Rs. 300 only on personal 
security. To-day the society is authorised to borrow up to Rs. 125,000 and 
can give to an individual member a loan of Rs. 2,000 purely on personal 
security. The society paid interest at the rate of 6 per cent, during the first 
year on deposits fixed for one year. Now it has been able to bring it down 
to per cent, on fixed deposits for one year, 6 per cent, is allowed on those 
fixed for two years, and 6l per cent, on sums that are fixed for three years 
and upwards. Loans are given to members at 92 per cent, or half a pice per 
rupee per month, while some of the poorer members were paying interest to 
their money-lenders at 18 per cent, on the security of land and the crop. 
During the first year the amount collected by way of deposits from members, 
and outsiders amounted to Rs. 7,449. How far the society has been able to win 
the confidence of its members and the general public can be well gauged from 
the fact that the deposits received by the society last year amounted to 
Rs. 47,393, which sum is distributed as follows: Rs. 13,203 from 
members; Rs. 3,410 from women-members; Rs, 8,177 from male non-members 
in the village; Rs. 5,487 women non-members in the same village; and 
Rs, 17,116 from outsiders. 

Women s contribution. The reserve tund during the seven years of 
transactions amounts to Rs. 11,520, and including this and other items such 
as deposits, entrance fees, gifts, etc., etc., the society has at its disposal to-day 
a capital of over Rs, 100,000. An interesting feature of these deposits is to 
be noted in the fact that about one-fourth of these comes from women 
including outsiders. An educational fund collected mostly by members for 
the purpose of affording greater educational facilities to the children of the 
villagers has been deposited and it now amounts to over Rs. 2,000. Even 
buried money amounting to nearly Rs. 4,000 has been unearthed by the 
society. Nearly as much interest Jis was earned by the society, during the 
first four years of its existence, was earned by it during the last year only. 
A sum of Rs. 24,656 has been procured so far, as interest by the society; on 
this basis it can be roughly estimated that the net gain to the members 
effected in respect of payment of interest can be roughly put at Rs. 25,000, 
and including other charges which every borrower has to pay in various 
shapes, it may be even put at nearly Rs. 50,000. 
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In all these transactions there has been no loss of a single rupee, 
members being as a rule prompt in their payments. Most of the loans arc 
short-term, i.e., for 12 months; in a few cases the term of loan is extended to 
20 months when the crop ot sugarcane of a particular kind is delayed. Thus 
the working of the society has been extremely satisfactory; and so far there 
have been no suits in conit. Members generally borrow for productive 
purposes, money being applied to agricultural needs, such as manure, seed, 
bullocks, agricultural implements, land impro\ements, fodder, water-tax, 
land-tax, sinking of new wells and repairing old ones. 'Fhe membeis of the 
society own nearly half the sugarcane area of the village. Improved methods 
of agriculture are being steadily introduced. Supply of capital at a low rate 
of interest has also gi\en an impetus to the improvemcMit of agriculture. The 
area under sugarcane has increased, and 40 acres of these are cultivated 
according to the methods adopted hv Government at the Maiijari Farm. 
Ammonium sulphate, which the people had never heard ot before, is now 
used to the extent of Rs. 2,000 nearlv per year. Over 60 ploughs of the 
modern type have been bought b\ the villageis. and 10 new wells have been 
sunk. The work of the society has been done at a considerably low cost, the 
amount spent last year was less than Rs. 200. and this included the secretaries’ 
pay. contingencies, etc., while the total turn over was Rs. 159,700. 

Lord Willingdtm's appiecialioii .—Speaking at the seventh annual meet¬ 
ing of so useful an institution, His Excellencx Loko Willingdox said that 
co-operation was the corner-stone ot agriculture and he wished to see as 
many agricultural co-operative credit societies established in India as possible, 
'fhe Hadapsar Co-operative Credit Society was one ot the model societies 
of this presidency. There was one point that had struck hmi rather forcibly, 
and that was the reference to the desire for litigation inherent in the people. 
As he saw it in the piesideiicy, that desire had been tollowed by tragic and 
serious coiisequeiices, and lie was delighted to find that through the work of 
their society they had reduced litigation. They had introduced a spirit of 
hon.est rivalry and. as it seemed to him, had fostered in their midst a spirit 
of co-operation and self-help. He congratulated them on what they had 
done. His Excellency wished at that stage to give expression to the obli¬ 
gation he felt himself under, to the selfless work and untiring energy displayed 
by the members of die Servants of India Society. To him it seemed as if 
the Seivants of India Society, of wdiich Mr. Devdh.ar was a senior member, 
was never weaiy of w’ell-doing for the benefit of the people ot India. They 
must bear in mind the fact that if they wished to raise the people of India to 
a higher plane, thev must do whatever lay in their power to better theii 
condition. Unless the\ could infuse a brighter atmosphere into the homes 
of the people of India, unless they could help to render those homes more 
happy» and healthier than they were, they could not expect to uplift the 
people of the country. It was for this reason he w^as so pleased to be there 
that evening. They had started in a very small way as a co-operative credit 
society, but, as he understood, they had branched out. They now ow’iied 
their own oil-engine and crusher, and he believed he had now to open the 
machine for crushing oilcake. 

His Excellency hoped that responsible persons would come forward to 
take a real and particular interest in agiicultural co-operation. If they could 
get up such a spirit throughout the length and breadth of India they would 
do an immense amount of good. Political reforms would come, personally 
he wanted them to come, but unless they raised up a class of citizens capable 
of giving sound advice to the people of this country, their work would not be 
well done. His Excellency was perfectly confident that as the society had 
done so well in the past it would be equally successful in the future. 
—Reproduced in The Aoric. Journ. of India, January 1918. from 
Commerce, dated 4th October, 1917. 
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GENERAL. 


PHILIPPINE METHODS OF COCONUT OIL 

EXTRACTION. 


In the Philippiiieb, coconut oil ib manufactured by modern methods with 
the use of hydraulic pi esses as well as by the natives who use ruder 
appliances. Villyar of the College of Agriculture presents as a thesis for 
graduation his investijiiations of native methods (t/. Philippine Agric. and 
Forester vol. VI. Nos. 2—3). 

There are two methods adopted bv the natives described as the “ hand- 
press’' and “machine-press” methods. 

The “ hand-press ” method is ver\ similar to the method adopted in 
Ceylon when oil is needed for domestic purposes. Such oil known as 
“ home-made coconut oil ” is considered to be of ver> superior quality. 

The meat is scraped out and as much of the milk as possible is squeezed 
out by hand. This milk is boiled till all the water evaporates. As the milk 
contains about to 60% of oil, the yield is very low. 

In the *' machine-press ” method, the coconuts are described as first 
being husked. This is done in the same way as in Ceylon and is considered 
very efficient especially when done by expert workmen. The nuts are then 
broken into halves. The meat is grated out by means of a native machine 
called the ^'kabyawtui.'' It consists essentially of a convex iron burr mounted 
on the end of an axle and so arranged as to work by pedals. This apparatus 
was introduced sometime back into Ceylon by the Agricultural Society. It is 
considered very effective as in less than 30 seconds the meat can be removed 
from the half-nut. The meat, however, is very coarsely grated due to the 
large teeth of the burr. An improved American machine based on the 
principle of the kcibyawan is used in some factories. Three men are used to 
run it instead of one as in the kabyawaiu The meat is grated very fine and 
it is claimed for the improved machine that by its use 25 gallons of oil are 
produced from 1,000 nuts as against 20 gallons when the kabyawan is used. 

Both machines are estimated to require three men to scrape in one day 
a thousand nuts. 

The grated meal is next cooked with water in shallow iron pots. Of the 
types of furnaces used, the one recommended is a rectangular furnace built 
up with brick and mortar. Two openings are provided. Oue for putting fuel 
in and raking out the ashes. The other opening on the opposite end is fitted 
with a chimney. On the top of the furnace are two depressions into which 
the iron pans fit snugly. Iron pans with higher sides as used in soap factor¬ 
ies are recommended instead of the shallow ones which need watching 
during the boiling process to prevent the milk boiling over. 
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The resultiiifC while mash is put into rattan mat-bai^s and then pressed 
in a vertical press consistinj; of two larj^e boaids and a wooden screw. One 
end of the screw is fastened to the wall. The other end passes through the 
wooden boards into a threaded block. By turning this block great pressure 
can be applied to the front board. 

A press with two wooden screw^ is recommended as this can press three 
bags at a time. No better substitute can be suggested for the mat-bags. 

The juice squeezed out falK into a large wooden trough (gahanised 
troughs are to be preferred). The liquid is then boiled to obtain the oil 
by evaporating the water. This oil is of good ciuality and is used for 
culinary purposes. 

After expression, the cake IS allowed to iennent, it is then ground by 
means of wooden, stone or cement grinders. This is clone six or more times 
till all the oil is squeezed out. This oil is of inferior quality and is used for 
illumiiiatidii and soap manufactuie. This method is a very slow one as the 
extinction of a charge of 1,000 to 12,000 nuts (depending on the size of the 
factory) requires from 5 to 8'5 days. 

This delay is due to the fact that for thorough expression certain chemi¬ 
cal actions (fermentation) must take place in the coconut meat. 

The efficiency of the method ranges from 41*4^ to 75*2,and averages 
65*5% in the eleven native factories studied. 

Of the 35^ of oil lost, it has been calculated from actual analyse.^ of 
samples that about 6^ is lovst in scraping operation, 2% in boiling 10’7^ 
grinding and that the 'latic” or refuse contains about 6% oil. The rest must 
have been lost through leakage, handling, etc. This can be counteracted and 
may give a higher percentage of extraction than that calculated. Compared 
with modern methods the efficiency is low' as it is stated that 93^ is elfceted 
in the Philippines by modern methods. 

The study of eleven factories show' very w’cll how the business qualities, 
inaiiagement of labour, quality of nuts etc,, affect the calculated efficiency. 
Under factory conditions the quantity of oil expressed from 1,000 nuts show 
considerable variation ranging from 16*25 to 27*5 gallons. The probable 
explanation of this variation is the difference in the size of the nuts and in 
the degree of ripeness when they are opened. This variation can be so 
considerable as to show’ in the working out of costs that many factories arc 
run actually at a loss or with a most narrow margin of profit. 

The best method of picking and aging the nuts is to allow them to fall 
by themselves and to store them for about three months before opening. 
It is advocated for this method that the copra and oil thus increases pro¬ 
portionately. 

Labour management is another important item. The practice of paying 
separately for husking (e.g, $0*50 per 100), for scraping ($1*50 per 1,000) 
and for each can of oil extracted (e.g. $0*50), gives the fairest wages. By 
other practices the labourers are either underpaid or if they are well paid 
they bring up costs so high as to threaten the running of the factory with 
a loss or with a most narrow margin of profit. 


H. L, VAN B, 
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“KAFIR” AND “MILO” SORGHUM AS GRAIN 
CROPS AND FODDER CROPS IN ARID SOILS. 

EXPERIMENTS MADE IN THE ARGENTINE. ^ 

ABRAHAM VILLALBA. 

With the exception of the most important \arielies (halcfcnsisy sactliara- 
turn, scopaniun), the cultivation of sorghum as a fodder and grain crop is 
unknown in the Argentine. The author wished to test its suitability for the 
arid, dry-wind beaten distiicts of tlie southern part of the Republic. These 
districts are not suited to the cultuation ot wheat or maize and are largely 
uncultivated. The experiments w'eie carried out in various districts in 
collaboration with the farmers, and those made at Vilelas. in the centre of 
the Chaco of Santiago del Estero aie specially described. Three varieties 
were used : (1) white kafir with black glumes ; (2) “Colorado,” or red, kafir ; 
(3) yellow milo. They were all sown on mai/e stubble, the soil being prepared 
by tw’o consecutive harrowings ; a Planet cultivator was used. The yields 
per acre were :—wdiite kafir with black glumes, 28^ cwt. ; red kafir, 29^ cw't.; 
yellow^ milo, 39l cwt. 

The milo ripened 8 to 10 days before the kafir and, in other districts as 
W’ell, gave a higher yield than kafir. 

The advantage of sorghum lies in its great vitalit^ ; if it be destroyed by 
the teeth of animals, locusts, or other causes, it produces new’ shoots and still 
yields a harvest. Moreover, the grain ripens before the culm, and w’hen it is 
harvested there remains an excellent and abundant yield of fodder. By 
sow’ing sorghum early, that is to say, in August or in September, one or two 
crops of green foddei and one or two crops of grain are obtained, according 
to whether, at the first harvest, the culms are cut low’. Sorghum is very 
sensitive to frost. It does not encroach on tlie land and has very few 
enemies, the most harmful of v;hich are birds. 

The cultivation of non-sugar sorghum in the arid soils of the Argentine 
is strongly advised for the follow’ing reasons :— 

(1) The above-mentioned varieties are more resistant to drought and 
hot w’inds than either maize or w’heat; 

(2) Their cost price is less and their yield greater than those of maize 
or wheat. The following table is based on the average cost price and average 
unit yield for maize and wheat throughout the Republic, and for Icafir in the 
Chaco Satiagneno : 


Cosl Prires and Vnil Yields of Wheats Maize and Kafir. 


Expenses. 

Wheat. 1 

Mai/e. 

Kafir. 

Preparation of the soil, sowing. 

£ s. </. i 

£ J!. ll 

£ s. d. 

cultivation, etc. ... 

2 4 0, 

, 1 15 2 

1 IS 2 

Rent of Ground 

0 17 7 ] 

116 4 

0 8 9 

Threshing, sacks, transport 

1 4 7i 1 

. .... 1 

1 1 19 6i 

[ ■ ■ ■ 

2 12 9 

Total Expenses 

4 6 2^ 

5 1 0^ 

4 16 8 

Yield per Acre 

Si cwt. 

12 cwt. 

24 cwt. 
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(3) The food value of kafir flour is equal to that of v;heat flour as the 
following table shows :— 

Analyses of kafir ami unheal flours. 


Moisture 


Kafir flour. 

... \2'06% 

Flour of Santa-Fe Wheat. 

14'10;^ 

Nitrogen 


... 9‘52 

12-60 

Fat 

• * • 

... r55 

r60 

Fibre 


... 260 

0-60 

Starch 


... 7347 

70-50 

Ash 

•« * 

... 0'80 

0-60 


In starch value kafir is inferior to one cereal only—rice. 

(4} Sorghum replaces inai/e \erv effectueh as .i food tor hum.in beings, 
domestic animals and pcultrv. 

(3) In pig breeding sorghum offers great possibilities on account of: 
(U cheap land in the arid or semi-arid region of the Argentine ; (2) high yield 
in grain ; (31 low cost piice. 

(6) The culms form an important supplement to green fodder; some¬ 
times 2 crops of fodder and 2 crops of grain may be obtained per annum.— 
Bull. Interxat. Inst, of Agric., September, 1917. 


CULTIVATED AROIDS. 

Abi)Ill.\ in the Fhilipfinii. Agricultukisp and Forkster Vol. VI 
Nos. 2-3 records some tests made with yautiiis and gabis. This is a con¬ 
tinuation of the work begun by Quisumbing and Ocfemia, (r.f. TA. 
May 1917 for a summary of their \vork». 

These tests confirm the previous results that the yautias fXaiilhcsouic sp. 
“ Dese Ala’^ Sink.) are the most profitable as field crops. In fact, the gabis 
and dasheens IColocasia spp. “gahala” varieties) are shown to yield so poorly 
that they cannot be cultivated successfully under field conditions. To be a 
commercial success the yield should be at least 625 lb. of rootstock per acre. 
The CoJocasia spp. at their very best clo not give more than 4501b. per acre. 

The yjiutias show a wide range oi variation in the yield of different 
varieties. It is recommended that they be planted 1x1 meter (or 3x3 feet) 
apart. On poor soils, closer spacing is advisable. The yield varies from 
about 1,200 lb. to over a ton of rootstocks per acre. The best soil for them 
is a rich, loose, sandy loam. It pavs to cultivate them. This consisted of 
weekly intertillage and weeding during the lirst month of growth, fortnightly 
weeding and iiitertillage during the 2nd and 3rd months and after this till the 
time of harvest (seventh month), monthly weeding. With those planted in 
coconut and coffee plantations after the third month up to the time of 
harvest it was found that only one cleaning up was necessary. 

The best j^autias give about 41 lb. of rootstock per plant. It is 
recommended that the upper parts of the rootstock be used for planting 
instead of tubers, 


H, L, VAN B. 
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MARKET RATES FOR TROPICAL PRODUCTS. 

(From Lem & ^eals Laied Monthly ^ncesCurrtni,) 


QUALITY 


QUALITY 


ALOES, Soccotnne cwt Fair to fine 
Zanzibar & Hepatic Common to sfood 
ARROWROOT (Natal) lb Fair to fine 
BEES’ WAX cwt 

Zanzibar Yellow „ Slightly drossy to good 
East Indian bleached „ Fair to good 
„ unbleached „ Dark to good genuine 

Madagascar , Dark to good palish 

CAMPHOR, Japan lb Refin^ 

China cwt Fair average quality 

CARDAMOMS, Tuticonn Good to fine bold 
pa lb Middling lean 


NUTMEGS,- lb 

Singapore & Penang „ 64 s to 571 


CINCHONA 

Caylon 


Malabar, Tellieberry , Good to fine bold 
Cahcut Brownikh 

Mangalore , Med Brown to good bold 
Ceylon, Mysore , Small fair to fine plump 
Malabar „ Fair to good 
Seeds £ I & Ceylon „ Fair to good 
Ceybn “Long Wild” „ Shelly to good 
CHILLIES, Zanzibar cwt Dull to fine bright 
Japan n Fair bright small 
CINCHONA BARK -lb Crown, Renewed 
Caylon Org Stem 

Red Org Stem 

I Renewed 

I Root 

CINNAMON, Ceylon ists IFatr to stout quill 
per lb 2Qds ^ , 

3rd. 

4ths „ „ 

Chips, Fair to fine bold 

CLOVES, Penang lb Dull to fine bright pkd 
Amboyna „ Dull to fine 

Zanzibar ,, Fair and fine bright 

Madagascar „ Fair 

Stems „ Fair 


CLOVES, Penang lb Dull to fine bngh 
Amboyna „ Dull to fine 

Zanzibar ,, Fair and fine bni 

Madagascar „ Fair 

Stems „ Fair 

COFFEE 

Ceylon Plantation cwt Medium to bold 


Libenan „ Fair to Wd 

COCOA. Ceylon Plant ^ Special Marks 
Red to good 

Native Estate , Ordinary to red 

_J«e ^ » Small to good red 

COLOMBO ROOT , Middling to good 
CROTON SEEDS.«fted„ Dull to fair 


CUBEBS 
HBRE, Kitul 


Ord stalky to good 
000 good long 
00 „ raemum 

No t fair 
Common to fair 
Medium to good mcd 
Good to fine 


GINGER, Bengal rough cwt Fair 

Calicut, ^t A „ Medium to fine bold 


B& C„ SmJl and medium 
Coehin, Rough „ Common to fine bold 
^nalland D's 
" Unsplit 

GUM Ammoniacum , Ord blocky to fair clean 
Anuni, Zanzibar Pale and amber, str trU 
’ _ *» » little rod 

„ Bean and Pea aize ditto 
n Fair to good red sorts 
. Med and bold glassy sorts 
Madagascar „ Fair to good palish 
»• M led 

AnJbic, E I; Aden „ Ordinary to good pale 
Turkeyiorts „ 

Ghatti „ Sorts to fine pale 
Kuirachee „ ^dub to good pale 
Madras „ Dark to fine pale 
Assafoitida „ Clean fr to gd iJmonds 

Of . n stony to »9od block 
INDIGO,. El Bengal Ib. Shipping mid to gd violet 
i« ^sumtngmid togd 


Madagascar 

Arabic, E !• 6c Aden 
Turkeyiorts 
Ghatti 
Kuirachee 
Madras 
Assafqetida 


KAPOK-Ceylon 


» P/dinary to middling 
M Mid tofineKuipah 
1 . Low to ordinary 
H Mid to fine Madras 
lb Ordinary to good 




Somali „ 
MACErBombi^&Paiwrg 
perib 


£910 a £9 15/ 
£11 ]26a£l2 
£9 a £9 ’0 
£95 a £915 
36a43 
Nominal 
3 6 a 4 6 nom 
2a29 
3/i4/ 
j9d26 
26a53 
2 a5 
I7al8 
2 a23 

1 a 1 6 nom 
75 a 85 

60 a 70 
3Jda7d 
2d a6d 
llda4ld 
3d a 5(0 
li;da4d 
26 
2/3 

2 

lid 

lOMal/ 

3/6 a 4 
2/ a 2/6 
I 9a 1110 
19an0 
71d 


87 a 90 
60 a 88 
50 a 76 
70 a 96 

100 a 120 
70 a 75 
£16 a£l8 
lOdalld 
8dd 
7d 

£30 a £35 nom 
£40 a £45 „ 
£50/a £60 „ 
6216 

100 alio 
90 a too 
67 6o726 
676 

50 a52 6 
175 a 200 nom, 
£l4l0/a£1610 
£lta£12 
70 a£ll 
£8101 a £1010 

£510 a£7 5 
£4 a £8 
£4 a £7 
55 a 75 
85/a 87 6 
30 a 50 
35 a 50 nom. 
30 a 45/ nom, 
£l5a£20 
£4 a £10 
i0a!3 
I9al0 
86a9,6 
7 a9 
5 a69 
26a46 
i/t)4 
I^al5 
170 a 2001 
HO a Kij/ 


NUX VOMICA. Cochin 
per cwt Bengal 

Madras 

Dll OF ANISEED lb 
CASSIA 

LEMONGRASS « 
NUTMEG 

CINNAMON (Ceylon) 
CITRONELLE., lb 

OLIBANUM drop twi 

pickings „ 

ORCHELLA WEED^-cwt 
Ceylon „ 

Madagascar „ 

Zanzibar , 

PEPPER-lBlack) lb 

Alleppy & Tellicherry 
Ceylon „ „ 

Singapore 

Acheen & W C Penang 
(White) Singapore „ 
Siam „ 

Penang „ 


Ordinary to good 


Fair merchantable 
According to analysis 
Good fia\our & colour 
Duimr to white 
Ordinary to fair sweet 
Bright & good flavour 

Good to fine white 
Middling to fair 
Low to good pale 
Slight!) foul to fine 


42/6 a 45 
35 a 40/ 
376a426 
43 

6 a 6/3 
5d 

Hdaljd 

6da2s 

24 

130/a 150 

100 a 120 
22/6 a 40 
35/a 45 


RHUBARB, Shenzi „ 

Canton „ 

High Dried,, 

RUBBER, INDIA lb ] 
Ceylon Straus „ 

Milay Stmts etc , I 

Assam „ 

Rangoon „ 

Borneo „ 

fe™ : 

Mozambique , 

Nyassaland „ 

Madagascar „ 

New Guinea „ 


Fair l/3al/3i 

Fair to fine bold heavy 1/2 a 1/4 
Fair 1/21 

Dull to fine 1/2 

Fair to fine 1/8 

Fair ]/8i 

Fair none 

Fair l/8i 

Ordinary to good 1)4 a 3 

Ordinal togood I 3 a 2/6 

Fair to nne flat 1 7 a 1 9 

Standard smoked sheets |2 44 
Standard Cr^ 2 5i 

Soap fair to fine 16 

Fair 11 to ord red No I 1/4 

H . n 1/6 

Comimm to good 1/6 

Good to fine red I8al/10 

Low white to pnme red 1/6 a i 9 
Sausage, fair to good 1/6 a Z 

Fair to fine ball 16 a 7 

Fr to fine pinky & white 1 4 a I 7 
Majunga & blk coated I 

Niggers, low to good 9d a I 6 

Oioinary to fine ball 1 6 a 2 


SAGO PEARL, large -cwt 
medium 
small 

Flour 

SEEDLAC cwt I 

SENNA, linnevelly Ib 


SHELLS, M ofPEARL- 
Egypban cwt 
Bombay „ 
Mergui H 
Manilla „ 
Banda „ 
Chreen Snail,, 
TAMARINDS, Calcutta, 
per cwt Madras 
TOffirOISE SHELL- 
Zanzibar 8c Bombay ib 

Ceylon 

Mamitius & Seychelles 
TURMERIC, Bengal cwt 
Mwas „ 

cife. : 


Good pinky to white 
Ordinary togd soluble 
Good to fine bold green 
Fair greemsb 
Common specky & small 


Cucken to bold 
Sorts 

Small to large^ 

Mid to fine bl’k not stony 
Inferior to good 

Small to bold 
Pickings 
Small to bold 


fair to fine bold 
p . [bnght 


50/a 65 
50/a 63 
30/a 65 
40a776 
225/ a 250 nom 
lOdaild 
6Jda9d 
33da5^d 

40/a 15 10 nom 
55 a £5 15 „ 
£6 15/a £10 151 
£6 a £10 nom 

40 845 
50a75 
45/a 50 
25/a 33 


Pale reddish to fine 
Orduary to fair 

mS 




Bulbs 

376 

VANILI A - 

lb 



Manntins | 

Isu 

Gd crystallized 3ia8i in 
Foxy 8t reddish 3lra „ 

56a96 

MadagaKar \ 

2ndi 

5/ a 7 

Seycfaellei J 

3rdt 

Lean and mfenor 

5/a59 

WAX, Japan, square* 

cwt 

Good white hard 

925 






HIS EXCELLENCY THE LATE SIR JOHN ANDERSON, GCMG, KCB, LLD 
Late Governor of Ceylon and President Ceylon Agricultural Society 
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OBITUARY. 


SIR JOHN ANDRRSON, G.C.M.G., K.C.B., LL.D. 

It is with the deepest regret that we have to record 
the death on March 24th of Sir John Anderson, 
G.c.ii.G., K.C.B., LL.D., Govemor and Commander-in- 
Chief in and over the Island of Ceylon, with the De¬ 
pendencies thereof. 

Sir John Anderson assumed the administration of 
the Colony on April 15th. 1916, and throughout has 
taken the greatest interest in its agricultural industries. 
As President of the .Agricultural Society he has presided 
over meetings of the Board of Agriculture and the 
Society. 

His first association with the Board was at its 
Annual General Meeting held on June 6th, 1916, when 
it was decided to appoint a Committee to enquire into 
the question of Land Development under the Irrigation 
Tanks in the Dry Zone of the Colony. The report of 
this Committee recommending a trial settlement in the 
North-Central Province was favourably considered and 
funds promised at an early date. 

His Excellency was also interested *in the paddy 
cultivation of the Colony and anxious to encourage the 
production of better crops by means of seed selection, 
transplanting and manuring. He was solicitous for the 
welfare of the small grower, and for the spread of the 
co-operative credit m(;vcirenl. 

His sympathetic guidance will be missed and his 
loss to the Colony and to the Empire will be mourned 
by all members of the Ceylon Board of Agriculture 
and its Agricultural Society. 
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EDITORIAL. 

--t-.- 

THE VALUE OF AGRICULTURAL SHOWS. 


The value of Agricultural Shows has been discussed in 
detail in many countries and many varied opinions have been 
expressed. All are agreed however, that if properly ai ranged, 
these shows afford useful lessons of an educational value and 
encourage a spirit of healthy competition amongst the agricul¬ 
turists. 

To be of real educational value, shows must be organized 
and must be held at regular and definite intervals. Agricultural 
shows which are held only at irregular intervals of time do not 
serve any purpose beyond catering for the pleasure-seeking of 
visitors. 

While amusements serve as an attraction to visitors, it must 
not be overlooked that the real value of an Agricultural Show is 
to be seen only in the pavilions provided for the exhibits. It is 
here that useful comparisons of exhibits can be made, and use¬ 
ful hints on the cultivation and the varieties of crops gained. 
These exhibits must be systematically arranged and in the 
exhibition of agricultural produce there are details that have to 
receive the attention of the Show Committees as well as of the 
exhibitors themselves. 

During the past month, a beginning has been made with 
this year’s agricultural shows and brief accounts of three of such 
shows are given in the present issue. 

These shows are village shows and have been organized by 
Chief Headmen through Co-operative Credit Societies. They 
are limited in their areas of operations, in the hope that exhibits 
have been produced by the exhibitors upon land near to the 
centre in which the show is held. 

They have been organized mainly with a view to demon¬ 
strating the variety and the quality of vegetable produce that can 
be grown in the various districts of the colony, and visitors to 
those shows already held have testified to the interest taken in 
them by the small cultivator and to the excellence of much of 
the produce grown. 

These shows have shown that our main food products, 
vegetables and curry stuffs can be readily grown locally and it is 
to be hoped that they will serve as a further stimulus to the 
planting of further areas with these products with the South- 
West Monsoon season shortly to commence. 




THE PADDY PAVll ION 
Bellgammana Agricultural Show 
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CEYLON AGRICULTURE. 

-- 

AGRICULTURAL SHOWS. 

THE BELIGAMMANA VILLAGE SHOW. 

Village shows were some years ago held with more or less legularity in 
different districts—notably in the Kalutaia district, wheie the encouragement 
they afforded to cultivators was very marked. 

Of recent years, and particularly since the beginning of the war, there 
have been very few fixtures, and except the annual exhibition held in Nuw^ara- 
Eliya no shows have been held in any part of the Island. 

The necessity for giving an impetus to the cultivation of food-crops at 
the present juncture is no doubt responsible for the revhal of interest in 
village shows, and the Organising Vice-President in a memo, submitted to the 
Board of Agriculture brought out this fact and suggested that the initiative 
should be taken by Co-operative societies. 

The Agricultuial Society supported the proposal by offering grants in aid, 
and up to date no less than 10* shows are on the cards. 

To Kegalle district must be given the credit of being first in the field. 
Five shows have been arranged for this area, the first of which w^as held at 
Beligammana (just below^ the Kadugannaw^a Pass on the Colombo-Kandy 
road) on the 2Sth and 26th February. The Assistant Government Agent, 
Kegalle, opened the show^ on the afternoon of the 1st day in the presence of 
the chief residents of Kegalle and a number of planters of neighbouring 
estates- On the first day the Agricultural Society and Department w^ere 
represented by the Secretary of the Society and the Superintendent of Botanic 
Gardens. 

The Director of Agriculture (Organising Vice-President of theSociety), 
who was unavoidably kept aw^ay by other pressing engagements on the open¬ 
ing day, made a point of inspecting the exhibits on the second day. 

'Boy.4GODA Ratemahatmaya who was the organiser of the show was 
assisted by Messrs N. Wickramaratxe (Secretary, Board of Control, Co¬ 
operative Credit Societies) W. Molegode (Senior Agricultural Instructor), 
and C. P. Crispeyn (Agricultural Instiuctor of the district), as well as Mr. 
Alex. Perera, Inspector of School Gardens, whose report on the show is 
given belo\r: 

“This Agricultural Show was the first of a series of village Shows held 
in Kegalle district under the auspices of the Co-opeiative Credit Societies 
scheme to encouiage the increased production of food and curry stuffs in the 
country. The venue of the show w^as the temple grounds Beligammana, a 
hamlet about a mile from Mawanella, and it w’^as organised by Mr. H, W. 
Boyagoda, the Ratemahatmaya of Galboda and Kinigoda Korales. A special 
feature of this show was the leading part taken by the teachers and pupils of 
both boys* and girls’ schools with school gardens w'ho brought in large numbers 
of exhibits grown or produced, for the most part, by themselves. 

“ In the vegetable section, chillies and capsicums were specially well 
represented. Cucumbers, pumpkins, snake- bitter- and bottle-gourds of 
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^ood quality were to be seen. Beans of various kinds, me, biinjal and okra 
were well represented. Radish, luffa, and collections of herbs were fair. 
Tomato and bread-fruit were of pooi quality. Curry plantain should have 
made a better show. 

“The fruit section was only fair as was to be expected, considerinff the 
time of the \ear. The few mani^os exhibited were jjreen, and onlj a few 
samples of oranges were good, whilst mandarins were badly represented. 
The collection of limes was large and of fair average quality, and the collection 
of pumeloes good. A number of Kew pines were shown as well as Mauritius 
pines, but the quality was not very high. A good collection of bad fruits 
was to be seen. A few good papaws were also shown. Pomegranate, anona, 
and jambu were poor, whilst eating plantains were disappointing. Very 
good samples of jak were exhibited. 

Yams .—The collection of yams was remarkably large and good. Quan¬ 
tities of manioc, yams and innala were shown and there were many good 
specimens of these, as well as edible canna, arrow root, sweet-potatos, king 
j’am, engili ala, hingurala, etc., 

“In the economic products section, large collections of arecanuts and 
coconuts were exhibited. Ginger, turmeric, onions, betel, paddy and kurakkaii 
were well represented—as also green-gram, kollu and gingelly. Specimens 
of Indian corn and dhurra were seen, also a few collections of chena 
products. 

“Prepared products consisted of Oils—coconut, gingelly, na, kekuna, 
mi, and a*collection of medicinal oils. Flour prepared from rice, kurakkan, 
kitul arrow-root, manioc and plantain were exhibited, as well as ghee, dried 
garcinia, nutmeg and mace, clove, cardamoms, black and white pepper, 
mustard, cinnamon and a few specimens of curry stuffs locally produced. 

“Small collections of fibres of kitul, coconut, sanziviera were exhibited. 
Some samples of cotton and kapok were also shown and an interesting 
collection of manufactures Kodiyas such as, brooms, ropes, etc. Among 
prepared products were jams and jellies, pickles and chutneys, honey and 
sweet meats. 

“ Manufactured articles consisted of agricultural implements locally made, 
viz, Mamoties, katties, knives etc., the workmanship of which was very fair. 
There were some samples of wood caivings and a few good samples of ivory 
carvings and silver Kandjan art work. A few neat specimens of pots and 
pans may be mentioned, as well as good pieces of needle work. 

“ The live stock section consisted of some native and cross-bred cattle, a 
few goats, pea fowl and pigeons. 

“ Prizes wei'e awarded to the best School gardens, Villagers’ gardens in 
the district, and Home gardens of school children. 

“ There were competitions among the Kandyan dancers and recitations 
by school children. 

“ The school treat on the 2nd day consisted of viewing the show, followed 
by breakfast to over 1,400 boys and girls. Then came competition recitation, 
drill and sports followed by tea and the awarding of prizes. 

It is needless to say that the show was a success, far beyond the 
expectations of those who organised it and those who visited it,’^ 

C. DRIEBERG. 




Beligammana Agricultural Show 1918 
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MAWATUGODA AGRICULTURAL SHOW. 

This Agricultural Show, held on the 16th and 17th of March, at the 
village of Mawatugoda (Aranayake) was the third of the series of shows 
organised by the Co-operative Ciedit Societies of the Kegalle district—the 
first two being held at Beligammana and Ruanwella. 

The grounds and some of the wards ot the fine newly constructed 
Aranayake Hospital were kindly lent for the occasion by the Director of 
Public Works, and Mu. M. B. Mapitigama Rvtemahatmeya of Parana Kuru 
Koralc and his headmen to whose energy the successful working of the show 
was due, decorated both grounds and buildings in Kandyan stj^le. 

The Assistant Government Agent of Kegalle (Mr. G. F. R. Browning) 
formally opened the show in the afternoon of the 16th and a large number 
of visitors from Kegalle and the neighbouring estates were present. 

There were over 2,500 exhibits so that the display was from the point 
of numbex's decidedly good. 

The vegetable section was on the whole good. Brinjals, Snake and Bitter 
gourds, beans, chillies and cowpeas and luffa were of the average quality. 
Two specimens of Capsicums grown in pots made a striking exhibit, Oki*a, 
onion and tomatos were very fair. Very good khol-i*abi and turnip grown 
in the School Garden were exhibited. Cucumbers, pumpkins and jak were 
of average quality. A good collection of curry plantains was to be seen. 

Yams, The collection of yams was not very large, but very good 
specimens of King yam, Kidai'an, Engili-ala and very fair samples of Manioc, 
Sweet potato, Coco yam, ginger, turmeric, etc., were exhibited. 

School Gardens, Mawatugoda School hud not only the best garden, but 
the best and largest collection of vegetables, both from the school gardens 
and home gardens. Rosella, Hettimulla and Kehelwatte School Gardens 
also sent good collections of vegetables. Boys of most of the schools in the 
neighbourhood brought in individually a large number of vegetables and 
fruit, etc., which swelled the number of exhibits. 

There was a very large collection of Kew pines in the fruit section of 
fair aveiTige quality; also a few ^Mauritius and Sugar-loaf pines. All the 
mangos and most of the oranges wei*e unripe, but there was one good sample 
each of sweet oi'anges and mandarins. Pumelos wei*e not up to standai*d, 
but a large collection of limes were exhibited. A few good specimens of 
papaw were shown and there was a good collection of Bael fruit and plan¬ 
tains ; the latter, however, were not ripe. 

In the section for Economic Products, big collections of locally grown 
paddy and rice were exhibited and very good specimens of coconuts {husked 
and unhusked) and fine collections of arecanuts. Sugar cane of good length 
grown in villages and very fair exhibits of Indian Corn and Dhurra were to 
be seen. Curry stuffs were represented by well grown coriander, dried 
chillies, aniseed, white and black pepper. Collections of kurakkan, amn, 
kollu and niencris represented chena products. A few cacao beans and pods 
were also to be seen. Prepared products consisted of a good collection of 
oils (coconut, king coconut, gingelly, mi, kekuna and medicinal), and flour 
prepared from rice, kurakkan, kitul, madu, manioc and arrowroot. There 
were very fair specimens of cotton and fibres and good exhibits of papain. 

A few samples of good copra were to be seen and also an exhibit of 
coconut poonac. A fair collection of preserved pickles and native sweets 
were exhibited. 

The collection of industrial products was very large and x*ariect and some 
of the exhibits were of very good workmanship; also carved and inlaid 
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wood-work of various designs, brass, silver and ivory carvings. A large 
number of ancient Kandyan articles, models of garden and field implements, 
samples of pottery, brick and tiles were exhibited. A good collection of 
needle work was also sent in. 

The Rodiyas had a booth to themselves where they exhibited well 
finished brooms and switches, ropes of hide and fibres, walking sticks, etc. 

The live stock section was represented by some country and cross-bred 
cattle, a few buffaloes and goats, some poultry, pigeons and peafowl. 

At the end of the first day there was a competition in Kandvan dancing 
while on the following day all the school children in the district after viewing 
the show were provided with breakfast and afterwards they indulged in sports 
and took part in songs and recitations for which prizes were offered, ending up 
with tea. The distribution of awards by the Assistant Government Agent 
and Mapitigama Kumarihamy brought the show to a close. 

The Officers of the Agricultural Department who wxre present at the 
show were the Director of Agriculture, Messrs. N. Wickramaratne, 
W. Molegode, C. Crispeyn and myself; all of whom helped in various 
ways. The members of the Kegalle Kachcheri staff and a number of ladies 
and gentlemen were also of considerable assistance in receiving, arranging 
and judging the exhibits. 

ALEX. PERERA. 


RUANWELLA SHOW. 


Fruits ,—Considering the season^ this section was not badly represented. 
Kcw pines were particularly fine specimens. The two prize fruits weighed 
19 and 16 lb. Oranges were of good quality but not many were shown. 
Other satisfactory kinds were jak and table plantains. 

Vegetables ,—Brinjals and Chillies exceptionally fine. Snake gourd, 
bitter gourd and bottle gourd excellent. Good specimens of luffa and 
bandakka but over-ripe. Pumpkin should have been better. Cabbage (without 
heads), turnip, tomato, carrot and radish showed what can be produced 
with careful cultivation. Dwarf beans were not up to standard : long beans 
much better. Ciirry plantains and pumpkins should have been better. A good 
show of cucumber and kekiri. 

Tuberous crops ,—A very good show. Sweet potatos, innala, cassava, 
yams, and tanias were well represented. Good specimens of arrowroot 
and edible canna. 

Cereals and Pulses ,—Another good section. Exhibits of paddy were 
clean and fairly numerous. The prize rice was particularly line. Among dry 
grains amu, meneri and maize were shown. Green gram was absent. There 
w’as a good specimen of local dhall. 

Currystuffs ,—Coriander and anise (grown for the first time), onions, 
ginger and turmeric were all good. Mustard and pepper were also shown. 

Miscellaneous products ,—Some fine specimens of coconuts were shown. 
Arecanuts particularly good. Betel and sugar cane poor. Among fibres 2 or 
3 fine specimens of cotton were sent in. 

School Garden Exhibits ,—^There should have been better competition. 
The prize was awarded to Ruanwella School garden. A striking feature was 
the large display of exhibits from Home gardens—over 200 in number, I 
judged these myself and awarded 10 well deserved prizes. 

C. DRIEBERG 
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COMMITTEE OF AGRICULTURAL 
EXPERIMENTS. 

Minutes of a meeting of the Committee of Agricultural Expeiiments held 
at the Peradeniya Experiment Station, on Thursday March 7, 1918. 

Present:—The Director of Agriculture (Chairman), the Botanist and 
Mycologist, the Acting Entomologist, Messrs. N. K. Jardine (Entomologist 
for Tea Tortrix), J. S. Patterson, M. L. Wilkins, T. Y. Wright, A. E. he S. 
Rajapakse, Mudaliyar, A, W. Beven, C. E. G. Pandiitesekera, N. G. C\mp- 
DELL, E. W. Keith, H. D. Garrick, R. G. Coombe, A. J. Austin Dickson, and 
H. A. Deutrom (Acting Secretary), and as visitors, Messrs. W. H. Biddulph, 
L. C. Maudslay, j. Forsyth, E. G. Beilby, and T. Finch Noyes. 

The minutes of the previous meeting having been confirmed, the Chair¬ 
man stated that letters had been leceived from the Hon. the Goveinment 
Agent, C.P., the Assistant Government Agent, Puttalam, Messrs. J. Graeme 
Sinclair, G. H. Golledge, G. H, Masefield, J. B. Coles, A. S. Long-Price, 
and a telegram from the Hon'ble Mr. Huyshe Eliot, regietting their 
inability to attend the meeting. He had also received a letter from Lt.-Col. 
W. G. B. Dickson, tendering his resignation, as it was not possible for him 
to attend meetings regularly, owing to great increase of military work, caused 
by compulsory training, and other work. It w’as, however, decided that he 
should be asked to remain on the Committee and to attend such meetings as 
is possible while compulsory military service is continued. 

Mr. A, W. Beven suggested the name of Sir Solomon Dias Bandara- 
naika to fill the vacancy caused by IMudaliyar A. E. de S. Rajapakse, who 
becomes an ex-officio member of the Committee having been appointed 
Chairman of the Low Country Products Association. It was resolved to 
recommend to Government that the Maha Mudaliyar be nominated to fill 
this vacancy. 

2. Progress Reports ,—The Chairman explained that the Progress 
Reports of the Experiment Stations had not been prepared for this meeting, 
the period covered being only a month. 

3. Yields of Tea phis, Peradeniya, igis-igzj ,—The Chairman in the 
absence of Mr. Bamber explained the figures on the statements circulated, 
and called for comment. He drew attention to the high yields of the 
dadap plots. 

Mr. R. G. Coombe enquired whether any information was available with 
regard to the manurial experiments carried out at Portsw’ood and Dessford 
Estates. He was of opinion that records of higher elevations would be of 
considerable value. The Chairman thereupon undertook to make the 
necessary enquiries. 

It was decided to make another complete census of the actual number 
of bushes in each plot at Peradeniya at an early date. 
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4. Resulis of Rubber Tapping Experunenh al Henaratgoda and Peru- 
dcniya, —The Botanist and MycoloRibt gave a sninniai’y of the rubber tappin^j 
experiments at Henaratgoda and Peradeniya. 

At Henaratj^jocUi, the yields from two cuts and one cut had been com¬ 
pared. The cuts were placed on opposite sides of the same tree, one cut on 
a quarter on one .side and two cuts on a ciuarter on the opposite side. In one 
series the two cuts were one foot apart, and in the other series two feet apart. 
The yields of the upper cut on the two-cut side j.>aYe about halt as much as 
the lower in each case, hut does not appear to have had anv appreciable, if 
any, effect upon the yield of the lower cut. 

At Peradeniya the previous experiments had been continued. In the 
time-interval experiment, the yields tor 1917 had been 5*9 pounds per tree in 
alternate day tapping, 5 pounds in three-day tapping, and 2*4 pounds in 
weekly tapping. In the '‘change-over” tapping the double tapping at the 
time of change was given up in 1917 ; the yields from the single cut on one 
quarter still showed an advantage in changing over, but those from the V cut 
on one half did not. In the experiment with a V cut on one-third compared 
with a single cut to the left on one-lhird, the yields for three and a half years 
showed no difference. An experimental lapping of renewed bark of 
different ages 5[, 4;i and years old, respectively, at the beginning of the 
experiment, the yields for 18 months from a single cut on one-third, tapped 
on alteriiiile days were very close for the two younger barks, but nearly 30 
per cent, greater from the oldest. 'Phe ratio was as 18 : 15: 13. It was also 
mentioned that the increase in thickness of the renewed bark between the 
4-i vears bark and the 5*1 year old hark had not been very great. 

A general discussion took place and it was linallv decided to publish 
the results in bulletin form and to issue a summary in the Tropical 
Agriculturist. 

Several suggestions were made as to further tapping experiments at 
Peradeniya, and the Chairman undertook to report to the Committee, at its 
next meeting, the actual number of trees which were available for such 
experiments. 

5. Time inlervals in rubber tapping, — Messrs. Wilkins and Patterson 
brought up the question of the relative merits of daily, alternate-day and 
three-day tapping. It was suggested that another time-interval experiment 
should be instituted with a single cut only, and it was agreed that this should 
bo done if the required number of trees was available. 

6. Use of liquid fuel on tapped surfaces as a preventive of hark rot — 
Mr. J. S Patterson stated that several estates were using liquid fuel on 
tapped surfaces for the prevention of bark rot, and enquired whether its 
application had any injurious effect on the tree. 

The Botanist and Mycologist staled that experiments to ascertain the 
effect of various preventatives on renewing hark had been carried out with 
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coal tar and liquid fuel, and mixtures of these in the propoitioii of eij>ht\ per 
cent, coal tar and twenty per cent, liquid fuel, fifty per cent, coal tar and lift> 
per cent, liquid fuel, and twenty per cent, coal tar and eighty pei cent, liquid 
uel. In no case had any wound or exudation ot latex been caused. The 
renewing bark on the cut in these experiments was usually r5 millimetres 
thick. On estates, however, he had seen exudation of latex after the appli¬ 
cation of tar and liquid tuel, and tar and tallow, not only on the youngest 
bark but up to four inches abo\e the cut. In manj instances this occurred 
at the edge of a wound, but in others there was no wound. The cause of 
this had not yet been ascertained. It appeared to occur more generally in 
the dry weather, but it had not happened on trees on the Experiment Station 
to which pure coal tar, pure liquid fuel, and the litty per cent, mixture had 
been applied when the trees were leadcss, after a period of drought ex¬ 
tending over hve weeks. He would advise that these mixtures should not 
be applied during the dry season, but immediately before the rains. 

7. Borers on tapped surfaces of rubber .— Mr. Sprver gave information 
concerning Rubber Borers and said that he had 56 records since 1903, of 
which 31 showed that the various species of Scob tid borers had entered trees 
or parts of trees alreadv killed bv fungi. A further 11 records were from 
dead and decaying wood. There was no record of successful attack in 
healthv tieas or healthy portions of trees. In the recent reports of these 
borers in tapped and untapped surfaces treated with tar and liquid fuel, it is 
probable that the borers are attiacted to small diseased patches, and in no 
case had the beetles been able to pass the latex layers. There can be no 
doubt that the attack, though ending in death of the beetles which are 
drowned in the latex on entry, is most unsatisfactory, and the remedy is to 
be found, not in ceasing the application of preservatives, but in removing 
the source from which the beetles originate, namely dead rubber-w^ood. 
Surfaces treated with preservatives of various kinds in the Peradeniya ex¬ 
periment plots show no signs of beetle attack, and the absence of beetles 
in scars points to the fact that there are no beetles in the vicinity to make the 
attack. This is due to the early removal and destruction of dead trees and 
branches. 

Several specimens of dead rubber trunks sent in recently by Superinten¬ 
dents of Estates had beetles emerging from them, so that the wood must 
have been dead at least two months to give time for the development of the 
broods. 

The remedy for the trouble is therefore the early and quick removal of 
all dead trees and portions of trees, and their immediate destruction by fire. 

8. Results of experiments in manuring rubber at Peradeniya for — 
The Chairman explained the figures in the statements circulated. The 
highest yields had been obtained where excess of phosphoric acid had been 
given, while the plots with the lowest yields were those receiving excess of 
potash and the mineral mixture. These plots had however not been thinned 
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and therefore a comparison of the hgures was not really satisfactory. It was 
resolved to thin out the plot of rubber manured with excess of potash, at an 
early date. It was stated that the manure has been applied in trenches with 
leaves, between the rows of trees. The results of these experiments not 
having been published for the last three years, it was decided that this should 
be done in bulletin form. 

9. Results of Expcrimcnis with coconuts .—The Chairman stated that the 
figures of the various experimentb had been tabulated and circulated up to 
the end of the year 1917. He passed round charts showing increase and 
decrease in yields from 1934 to 1917. He said that at Pitiakande continued 
increases in yields had been obtained on those plots which (1) had been 
cultivated monthly and (2) had been treated with cattle manure. At Chilaw, 
half the plots had shown satisfactory progress but those on the sandy soils 
had not done well in 1917. On the heavier land the best yields were being 
obtained from the plot which was cultivated every month. At Negombo, 
the most marked increase during the year has also been made on the plot 
which has been regularly cultivated. At Maha Iluppalama the coconut crops 
had increased during the year—those receiving irrigation gave an average of 
25*8 nuts per palm and those which were not irrigated an average of 9‘8 nuts, 

Mr. Patterson pointed out that 10 tons of lime was excessive, and 
Mr, A. W. Beven was also of the same opinion. 

Mr. Beven suggested that from next year the lime should be omitted 
from Plot No. 8 in the Chilaw experiments, and that 10 cwt. of lime be 
applied to another plot. The Chairman promised to consider the matter. 

It w'as resolved to publish all details of the Coconut Experiments in the 
Tropical Agriculturist. 

10. Mudaliyar a. E. Rajapakse explained certain cxpeiiments he was 
conducting at Negombo to determine the fertility of a coconut land, and how 
its productivity could be maintained if its products be returned to the soil, 
the droppings including the water, leaves, shells, and one-third of the w’eight 
of copra and poonac, being returned once a year. 

The Chairman stated that the figures would be useful to ascertain the 
quantity returned into the land from what had been actually taken out of it. 

The Chairman tendered his apologies for the long agenda, but he had 
taken the earliest opportunity of presenting the latest figures of the various 
experiments being carried out by the Department. 

11. Mr. H. D. Garrick enquired about the latrines built by the Public 
Works Department for coolies of the Experiment Station, Peradeniya, which 
were recently inspected by the Committee. 

The Chairman stated that they were reported to be of the type plan, and 
had recently been inspected by Public Works OiBBcers. 
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CEYLON AGRICULTURAL SOCIETY. 


Minutes of Proceedings of a meeting of the Agricultural Society ^ held on the 

2 yth Februaryy igi8. 

The first meeting of the Society for the year 1918 was held at the 
Council Chamber^ Colombo, at 12*30 p.m. on Monday the 25th February, 
1918. 

The Hon’ble the Colonial Secretary presided. 

There were also present:— Sir S. C. Obeyesekere, Sir Solomon Dias 
Bandaranaike, The Hon'ble Messrs. Harry Creasy, O. C. Tilleke- 
ratne, K. Balasingham, Dr. H. M. Fernando. The Director ol Agriculture, 
Superintendent of Royal Botanic Gaidens, Lt. Col. T. G. J.vyawardene, 
Duxuwile Disava, Mudaliyars J. a. Wirasinghe and A. E. R.ajapakse, 
Maniagar V. M. Muttukumaru, Messrs. W. A. de Silva. Gerard Joseph, 

G. W. Sturgess, a. W. Beven, F. L. Daniel, A. Bruce, R. M. Fern.ando, 

H. A. Deutrom, J. S. DE Silva, M. J. A. Karunanayake, J. C. Drieberg, 
L. DE Z. Jayatilleke, E. Shelton Storer, J. G. Tennekoon, R. M., 
Dr. Gerald de Saram, Mr. James Peiris, Mr. C. Drieberg (Secretary). 

Minutes of the previous meeting held on the 26th Novembet, 1917, 
were read and confirmed. 

Progress report was adopted on the proposal of the Chairman and 
seconded by Sir Solomon Dias Bandaranaike, as was the Statement of 
Expenditure to the end of December, 1917, proposed by the Director of 
Agriculture and seconded by Mr. Joseph. 

Estimates of revenue and expenditure for 1918 were adopted on the 
motion of the Director seconded by Hon’ble Dr. H. M. Fernando. 

The Secretary read letter from Government dated December 18th in 
reply to the report on the Land Development Scheme, offering the sum of 
Rs. 20,000 in connection with the Nachchadmva peasant settlement. On the 
motion of the Director of Agriculture, seconded by Sir Bandaranaike 
it was agreed that the Board acknowledge the offer of Government and 
express their appreciation of this sympathetic treatment of the report. 

The Proposals for Co-ordination and Extension of Agricultural Services 
by the Director of Agriculture were next taken up. The various details that 
should receive consideration by the Board were explained by the Director 
in some introductory remarks. Mr, Sturgess read a memorandum urging 
for a more comprehensive scheme to include not only agriculture but also 
commerce and industry. After discussion, Lt.-Col. Jayawardene proposed 
that proposals be submitted to a Special Committee of the Board. This was 
seconded by Mr. Joseph and adopted, the following Committee being 
appointed :~Hon’ble Mr. P. Raman.athan, Mudaliyar A. E. Rajapakse, 
Hon. Dr, H. M. Fernando, Messrs. A. W. Beven, W. A. de Silva, H. L. De 
Mel, Hon. Mr. A. Sabapathy, Hon. Mr. O. C. Tillekeratne and Dunuwile 
Disava with the Director of Agriculture and Secretary, C.A.S. 

Dr. Fernando said that the congratulations of the Board were due to 
the Director of Agriculture for the proposals submitted. 

The report of the Committee appointed to consider the establishment of 
Experiment Stations in the Northern Province was then de^t with, Hon. Dr, 
Fernando and Mr. de Silva offered remarks regarding the standard of 
education test suggested. The Director spoke on the standard required at 
the School of Agriculture at Peradeniya for the present courses and reviewed 
the work that was being accomplished. On the motion of the Director and 
seconded by Mr. G, Joseph the report was adopted and it was decided to 
forward it to Government for consideration. 

This concluded the business of the meeting which dispersed at 2 p.m. 
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Notes by Supervisor .— 

Plots Nos. 1 to 10 are the portions that were originally good. Even 
now the portions adjoining these are good. 

The soil in plots Nos. 11, 12, 13, & 14 is of course sand and has no 
body in it. No. IS requires something more than irrigating. I do not con¬ 
sider Ring mulching I No. 11) any good unless the soil round the trees is 
yeaily tilled and then mulched. No. 16 is a part of No. 8 plot and is the 
same kind of soil but while the latter has had a good deal of lime the former 
has had none. I would suggest that the present treatment of blocks 
Nos. 11 & 16 should be abandoned and some other treatment resorted to. 

Remarks .— 

These results indicate improvement in yields on half the trial ground, 
the most satisfactory yield having been obtained from plot No. 2 which has 
received no manure since 1915 but has been disc cultivated monthly during 
the years 1916 and 1917. Plot No. 1—clean weeded—has also shown a 
satisfactory increase in crops. The poorer half of the field shows a fall off in 
yields but whether this is only temporary or not can only be ascertained after 
a further year's experiments. The lime plot No. 8 has shown satisfactory 
improvement and it has been decided to reduce the application to 10 cwt. 
per acre in future. 


EXPERIMENT STATION, MAHA ILUPPALAMA. 

CROP RETURN* 

Plot A. Plot B. 


Year 

Total No. 
of trees 

Total No. 
of nuts 

Average 
nuts per 
tree m 
whole 
plantation 

Year 

Total No 
of trees 

Total No. 
of nutb 

Average 
nuts per tree 
in whole 
plantation 

1913 from 
March {10 
months) 

1224 

3389 

277 

1913 from 
March (10 
months) 

‘H9 

i 

253 

•56 

1914 

1224 

14222 

ir 60 

1914 

449 

1229 

270 

1915 

1224 

21069 

17’20 

1915 

449 

1829 


1916 

1224 

27132 

22'20 

1916 

449 

3150 


1917 

1224 

31613 

25’82 

1917 

449 

4429 

9‘86 
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PITIAKANDE COCONUT EXPERIMENTS, 


Plot Treatment 

Nuts per tree 

t r\< 


jyi/ 

1914 

1915 1 

1916 ' 

. 1 

1917 

1. Estate Mixture -i 

No Manuring - 64 

103 1 

1 

76 

71 

2. Lime 

Lime broad casted - 59 

96 

76 1 

84 

3. Ploughed twice 



1 


(yearly) 

Ploughed with \illage 


1 



plough - 37 

68 

55 

76 

4. Soil stilled 





(monthlv) 

Clean weeded and 


1 



stir soil - 28 

54 

64 

86 

5 Cattle tied 

Cattle tied round 





trees - 44 

55 


77 

6. Control (in grass) - 

Control (kept in 





grass) - 43 

48 

40 

42 

7. Phosphoric acid 





(omitted) 

No manuring - 49 

59 

53 

59 

8. Mineral Mixture - 

do 49 

55 

55 

49 

9. Organic Mixture - 

do 30 

37 

37 

56 

10. Control 

Control (no Teph- 





rosia planted) - 27 

34 

30 

28 

11. Potash omitted - 

No manuring - 53 

38 

37 

1 55 


RAINFALL. 





1914. 1915. 

1916. 

1917. 

Januai y 

2*47 10*47 

•67 


S'SO 

February 

*22 4*62 

•03 


7-04 

March 

12*21 3*24 

6-59 

1 

2-83 

April 

998 8'03 lO’Sl 


2-42 

Mav 

8'59 2’55 

8-38 


8-44 

June 

1318 9'16 13'62 

11-14 

July 

r94 12‘40 12’19 


4-49 

August 

5‘31 '88 

7-73 


4-08 

beptember 

10‘94 8’18 

5-61 

16'07 

October 

18‘66 5 25 10'12 


8-93 

November 

11‘91 14'86 14‘47 

15-68 

December 

16-24 7-66 

3 - 6 O 


3-88 

Total 

lir65 87-30 93-53 

100-80 

Remarks .— 






A study of the graph given on page 212 in connection with the Pitiakande 
Coconut Experiments is interesting. It dearly shows the effect of Weathei 
conditions on fcoconut yields. In 1915, good yields were obtained from all 
plots, in 1916 there was a genei-al fall and in 1917 a general rise again. But 
beside these results it can be seen that there are two plots which have been 
giving increasing yields, despite weather effects, since the commencement of 
the experiments. These are plot No, 4 which has been cultivated monthly 
and plot No. 5 around the tiees of which cattle has been tied. The value 
of cultivation of coconuts is being demonstrated by these experiments and 
the local value placed upon cattle manure is being substantiated. 
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EXPERIMENTS WITH COCONUTS. 

MUDALIYAR A. E. RAJAPAKSE. 

To Test fhc Keeping Qualifies of Nats. 

The followinji experiment commenced on December 16th, 1Q16, and was 
concluded on November 30th, 1917. 

Two hundred and forty nuts were selected and separated into 24 lots of 
10 nuts each. Each lot wei^ihed about 40 lb. Thev were all weighed, each 
nut being weighed separately. Twelve lots (1-12) were numbered and stored 
in a room while the other twelve (13-24) lots were heaped up on the ground 
in the open. 

When the experiment was begun lot 1 in the room and lot 13 heaped up 
outside were husked for conversion into copra. The nuts were weighed 
before husking—the weights of the husks, water, kernels and shells being 
recorded separately. The kernels (with the shells) were exposed for drying 
and were weighed daily until converted into copra and the shells were 
weighed on separation. The copra thus made was stored and was weighed 
once in 15 days for 3 or 4 months. 

The lots 2 and 14 were similarly treated a month later, and similarly 
weights of other lots were recorded monthly until the end of the year. 

An interesting series of Hgtires was obtiiined, of which the following 
summary is worthy of close study:— 


Nuts stored in Room. 


Lot No. 

Weights 
of green 
nuts 0 /.S. 

Weight 
of kernels 
ozs. 


Weight 
of copra 

OZb. 

V 

Weight 
of water 
ozs. 

ic 

No. of nuts 
per candv 
(560 lb.) 
of copra 

1 

627‘25 

M 

27*58 


15*38 

57*50 

9*17 

910 

2 

d29’00 

mi 

24*17 

89*50 

14*23 

51*50 

8*19 

984 

3 

563‘00 

133-75 

23*76 


14*92 

28*00 

4*97 

938 

4 

579-00 


21*93 

76*75 

13*26 


4*14 

1056 

5 

642'00 

143*00 

22*27 

96*50 


16*50 

2*57 

931 

6 

677-00 


21*12 

94*75 

13*99 


1*33 


7 

665-00 

124*50 

18*72 


13*38 


*45 

1046 

8 

60800 

115*50 


92*50 

15*21 

nil 

nil 

920 

9 

676*50 


18*33 

99*00 

14*63 

nil 

nil 

957 

10 

625-00 


19*20 

94*00 

15*04 

nil 

nil 

931 

11 

530-50 


.18*47 

81*00 

15*27 

nil 

nil 

917 

12 

534*00 


16*10 

69*00 

12*92 

nil 

nil 

1084 


From these figures it is seen that the percentage weights of copra varied 
but slightly throughout the whole year while the weights of the water after 
two months showed a diminution of one half and a total disappearance of the 
water after seven months. 




















Apkil, 1918 .] 


215 


Nuts heaped in Open. 


LoLsXcj 

Weights 
ot green 
nuts ozs 

Weight 
01 keinels 

OZtj 

1 

1 

Weight 
of copra 
ozs 1 


Weight 
of water 
ozs. 

f) 

No. of nuts 
per candv 
(560 lb.) of 
copra 

13 

627‘00 

163*50 

1 

2608 

96-25 

1 

15-35 

58-25 

9-29 

912 

14 

383'00 

139-00 

23-84 

88-25 

15-14 

38-50 

660 

925 

15 

60300 

139-00 

2305 

87-00 ! 

14-43 

31-50 

5*22 

970 

16 

657'00 

161*50 

24 58 

100-00 

15-22 

47-00 

7-15 

920 

17 

754'00 

156 00 

2042 

102-00 

13-53 

29-00 


1035 

18 

675'50 

145-50 

21-54 

, 95-00 

14-06 

1600 

2-37 

996 

19 

686'00 

148-00 

21-57 

83-25 

12-12 

11 -50 

1*67 

1155 

20 

732'50 

139-00 

18-98 

80-25 

10-95 

1700 

2-30 

1279 

21 

679'00 

106-00 

15-61 

80-50 

11-85 

10-00 

1-47 

1181 

22 

1 630‘00 

, 88-00 

13-97 

62-00 

9-84 

nil 

nil 

1423 

23 

1 647'00 

1 94-00 

14-53 

' 68-00 

10-51 

4-00 

-62 

1332 

24 

746-00 

' 144-00 

19-30 

1 65 - 00 1 

8-71 

6-00 

-80 



The liiiLires show that the water in the nuts heaped up in the open 
diminishes after the first month of storage but does not totally disappear. 
After the fourth month there is a deterioration in the copra out-turn and this 
deterioration becomes marked after the sixth month. 

These experiments tend to show that small quantities of nuts can be 
stored without marked deterioration for at least twelve months, provided 
that they are under shelter. It remains to be ascertained whether large 
quantities can be similarly dealt with. 

MAINTENANCE OF SOIL FERTILITY. 

The experiment was begun on February 14th, 1917, to determine the 
fertility of a coconut land and whether its productivity could be maintained if 
its products arc returned to it. 

The fallings from the palms, including the leaves, husks of nuts, water 
of nuts, shells of nuts and l/3of the weight of the copra in the form of 
poonac arc all returned to the soil once a year. 

75/ Yearns Repo?i. 

Trees, 35. 

Crop, 6 (once in two months). 

Bunches cut, 406—average, 11*60 per tree. 

Branches (leaves) fallen, 410—average, 11*71 per tree. 

Nuts', 2,165—average 61*86 per tree. 

Weight of the nuts on picking dates: 7,935 lb. and li oz ,—average 
weight of a nut, 3*66. 

Weight of the nuts after two months: 5,903 lb. 8 oz .—^average weight 
of a nut, 2*73 (dry). 

Weight of husks : 2,728 1b.—^average weight ... 1*26 (dry) 


Weight of water, 577 lb. 7 oz. average 

... 

-27 

Shell weiyhl, 743 lb. and 3 oz. average 

... 

-34 

Copra weight; 1,015 and iSi lb. 

... 

-47 

Weight of the fallings I’eturned to 

the soil. 



^ lb. 

OZ. 

Leaves (or branches) 

... 2,644 


Fallings 

759 

74 

Husks 

... 2.728 

0 

Water 

... 577 

7 

Poonac ( 1/3 of the weight of copra)... 

... 338 

10 

Shells 

743 

3 


7,790 12 
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FOOD STUFFS. 

-- 

CULTIVATION OF THE POTATO. 

BY THE EDITOR, 

Queensland As^ricultnral Journal, 

Next to tlie cereals, the potato is probably the most important food plant 
grown for man. It is a native of America, and was brought to England 
between the years 1580 and 1585 by Sin Waltkk Raleigh, from Virginia. It 
was received, however, with great disfavour ; and the Church condemned it 
as an unholy article of diet, seeing the race and place from which it 
originated. It was not until the year 1805 that, by the exertions of Dr. 
Buchan, it became popular. In France it was quite neglected until a certain 
gardener, who had grown some and found no sale for them, induced one of 
the kings of France to wear a potato blossom as a button-hole. This at 
once popularised the despised potato in that kingdom. Chemically, the 
potato consists of starch, gluten, and woody fibre, with, of course, water. 
On the authority of the late John Wilson, Professor of Agriculture, Edinburgh, 
an 8-ton crop of potatos, taken from 1 acre of land, removes from the soil 
in wdiich the tubers were grown—of the biases of alkaline earths, 90 lb. of 
potash, 8 lb. of soda, 5 lb. of lime, 7 lb. of magnesia ; and of acid, 34 lb. 
of sulphuric acid, 20 lb. of phosphoric acid, 10 lb. of hydrochloric acid— 
in all 170 Ib. of inorganic matter. This was for tubers alone ; and, if an 
equal quantity were allowed for the tops, the quantity taken from the soil 
would be almost doubled. 

MANURES. 

It is, therefore, evident that, to grovr potatos to perfection, the fore¬ 
going constituent elements must be present in the soil. Professor Wilson 
found the best results to be obtained by preparing the soil early, and applying 
phosphatic and potash manures some time before planting, in the proportion 
of about 150 lb. to the acre. At the time of planting, niti*ate of soda is sown 
in the drills at the rate of 1 cwt. per acre, and from ^ to | cwt. at earthing- 
up time. 

On light, poor, sandy soils, nitrogenous manures in the form of sulphate 
of ammonia should be supplied at the rate of from 140 lb. to 170 Ib. to the 
acre—one-half to be used at the time of planting, and the other half at the 
final earthing-up. 

The matter of farmyard manures in growing potatos is a somewhat 
vexed question. Undoubtedly farmyard manure is good, provided that it 
has been properly fermented and well decomposed; but there is nothing 
more fatal to good results with potatos than putting fresh manure and potato 
setts together, for the young plant can never force its way through the 
fermenting mass of decay consequent upon slow decomposition. 

Some interesting experiments, made in England by Mr. E. B. Hodley, 
Agricultural Superintendent to the Wilts County Council, threw considerable 
light on the matter of the use of artificial manures. The seasons were dry 
ones and therefore more favourable to farmyard manures than to artificials, 
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the yield from its use being considerably in excess of that obtained from the 
heaviest dressing (121 cwt.) of mixed artificial manures. Where nitrogen, 
phosphoric acid, and potash have been applied in artificials, excellent croph 
have been obtained; but the heaviest crop of all was 14 tons per acre a^ the 
average of four years, grown where 8 tons of farmyard manure and 4 cwt. 
of sulphate of ammonia per acre weie applied. The complete chemical 
manure was applied on different plots at the rate of 4 cwt.. 8 cwt. and 12 
cwt., respectively. Taking the averages for the four years, the 8 cwt. 
dressing proved the most economical, although the 12-cwt. dressing gave a 
somewhat heavier yield. When any one of the three constituents of the 
complete manure was omitted, there was a decrease of yield. Where the 
nitrate was omitted, the increase resulting from the application of kainit and 
superphosphate was not sufficient to pay for the cost; where supei phosphate 
was omitted, the application of nitrate and kainit gave very little profit in 
excess of that obtained from the unmanured plots ; and although where kainit 
was omitted the yield most nearly approached that obtained from the 
completely manured plots, yet, even in this case, the profit was less than that 
obtained with a cheaper dressing of complete manure. 

In conducting experiments of this nature, it should be remembered that 
artificial or farm 3 ’ard manures will not invariably produce the same results 
on different soils. The rich, black soils of the Darling Downs, for instance, 
contain certain constituents which are wanting in lighter western or coast 
soils. In some there may be already a sufficiency of phosphoric acid ; 
consequently, an application of superphosphate might prove injurious. 
Where cultivation grounds are deficient, as most of them are, in phosphoric 
acid, it becomes necessary, in order to obtain a better crop, to secure support 
in the form of an easily soluble phosphoric acid. Boredust is a phosphoric 
acid manure which gives this i esult; but superphosphates produce better and 
quicker results. 

For potatos, a fertiliser rich in potavsli is essential. For general pur¬ 
poses a good mixed fertiliser for this crop should consist of—Available 
phosphoric acid, 7 per cent.; potash, 11 per cent.; nitrogen, 3 per cent.; 
700 lb. to the acre. 

Sulphate of potash is mostly employed as a source of potash for potatos. 
Muriate of potash is said to give even better results than the former. 

Dried blood contains, on an average, 11 to 13 per cent, of nitrogen, but 
it is less soluble than sulphate of ammonia and nitrate of soda. Maiiui*es 
containing sulphate of ammonia should not be mixed with lime, nor applied 
to land which has been recentl> limed. 

The value of kainit lies in its potash, of which it contains 12 per cent. 
It is the cheapest of the potash manures. 

Following are the results of some experiments carried out by Mr, H. C. 
Quodung, Director of Agriculture, when Manager of Westbrook State Farm. 
The manures used were—- 

Superphosphate, at the rate of 4 cwt. per acre, 

Bonedust, at the rate of 4 cwt. per acre. 

Blood, at the rate of 4 cwt. per acre. 

Kainit, at the rate of 4 cwt. per acre. 
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One plot was unmanured, and planted with cut potatos, nnd in the last 
plot, also unmanured, the potatos were planted whole. 


j 

Manure. 

1 Rate 

per Acre. 

Weight of 
Seed I^lantcd. 

! 

I Cut 01 Cnuit 

YkUI 
per Pint. 

.Arc.i 
of each 
Plot 


cwt. 

lb. 

1 

lb. 

Acre 

Superphosphate - 

4 

178 

Cut. 

716 

i 

lionedust 

4 

178 1 

1 

1 

704 

i 

Blood - 

4 

178 

1 

1 1 

712 

i 

Kainit - 

4 

178 


722 

i 

Unnianured 


178 

1 ^ 

751 

i 

Unmanured 

— 

178 

1 

Uncut. 

708 

i 


The best manure then, for potatos, is a mixture of tarinyarcl manure 
and some artificial. For instance, 16 tons of stable manure per acre will 
produce a larger crop than the most remunerative dressing of artificial 
manure ;but, employ a mixture of 8 tons of stable manure and 3 cvvt. of nitrate 
of soda, or an equivalent quantity of sulphate of ammonia, and a far greatei 
yield will be obtained—in fact, such a dressing gives the greatest jield and 
the most remunerative results of any. If stable manure is unavailable, any 
artificial dressing for potatos should contain nitrogen, phosphorus, and 
potash. Omit one of these (as has already been showm ), and the result will 
be a poor crop. The omission of nitrogen will cause the greatest loss, and 
that of potash the least. 

SOILS. 

Of all crops grown, the potato is the one wdiich shows the greatest 
content of potash in the mineral constituents withdrawn from the soil. 
Hence the well-known value of soil derived from granitic detritus for potato 
culture. In it, we have abundance of potassium silicated derived from the 
decomposing felspar and slowly set free in other forms, for the uses of the 
plant. Where ground has been annually cropped with potatos for many 
years without a rotation, it is mainly owing to the potash having been used up 
that the soil is not liberal in its return of tubers. 

Some of our scrub soils yield a fairly good crop of tubers, hut rarely over 
4 tons to the acre, and these are usually somewhat watery and bad keepers, 
while there is frequently an abnormal growth of tops. The best potato lands 
in this State are the black and red soils of the Darling Downs, notably at 
Allora, and, nearer the coast, at Forest Hill, Laidley, and Gatton, where an 
8-ton crop is no raidty. Generally, it may be said tliat potatos may he 
growm oil any soil, but that those grown on clay soils are waxy and of batl 
quality ; light, granitic soils produce nice, mealy potatos ; and fertile loams 
yield the best tubers—best both in quality and tiiiantity. 

SEED POTATOS. 

When we speak of seed potatos, we mean potato tubers which are 
planted, whole or cut, to produce a crop. Potato seed is a very different 
thing. The potato is a Solanum, which produces fiowers and seed vessels. 
The latter appear in the form of a small green apple or tomato, w'liich con¬ 
tains a quantity of small seeds, and it is by sowing many thousands of these 
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seeds that new varieties are produced, in very limited numbers compared 
with the enormous numbers of seeds sown, by scientilic-growers, who make 
the production of new kinds of potatos a business, and a very profitable 
business it has often proved to these experimenters. Here, however, I am 
dealing only with the tubers or so-called seed potatos. 

There is a good deal to be studied in the selection, care, and treatment 
of seed potatos, and many farmers take far too little care of them. When 
the summer crop is dug, the small potatos are hauled to the barn, and 
either left in bags till the next planting season comes round, or else in a large 
uncovered heap on the floor. Then, when planting time has arrived, it is 
considered time enough to overhaul the heap, bags, or pit, and pick out the 
rotten ones. Too often the seed is found in a matted condition, owing to 
the potatos not having been turned. This necessitates the whole mass 
being stirred up— a process which breaks off the majority of the shoots. 
All this means loss—a loss which can easily be avoided by being careful to 
turn the seed over occasionally, say about once a fortnight, or, at any event, 
a fortnight before planting, by which a gain in growth may be brought about. 
New shoots will then form, and they will be up as e<irly as those which were 
planted immediately after the last turning. An important point is to plant 
no potatos except those which have sprouted. This was conclusively 
proved to be correct at the Queensland Agricultural College, when one plot 
was planted with sprouted, and another with unsprouted seed. The former 
came up unitormly with scarcely any misses, whilst the latter plot showed an 
irregular growth and wide vacant spaces. In trials which were carried out 
for the Irish Department, at sixty-seven centres in sixteen countries, theie 
was an average increase of 2 tons pei acre from sprouting, and in the four 
preceding seasons the increase due to sprouting ranged from 1 ton to 2 tons 
13 cwt. No stronger testimony could be desired. 

Now, concerning the size of seed tubers. Opinions differ as to whether 
small or large seed gives the best results. A trial was made in England to 
settle the question. Three rows of equal length and with an equal number 
of setts were planted with Northern Star potatos as follows:— 

Row’ No. 1: 38 setts, w’eighing 3 lb., produced 54 lb. of potatos. 

Row' No. 2 : 38 setts, w'eighing4 lb., produced 641b. of potatos. 

Row No. 3 : 38 setts, w^eighing 7 lb., produced 92 lb. of potatos. 

Assuming that the seed cost lef. per lb. and the produce sold at hf., we 

find that row 1, returned 4s. 3//.; row 2, 5s.; and row’ 3, 7s. Uf, —clearly'a 
great gain in favour of the larger setts. Ail were planted on the same day, 
in equal ground, and all had the same amount of cultivation. 

This leads to the subject of planting whole or cut tubers. Here again 
opinions differ. Some think it a waste to plant the setts whole, 'while others 
think the best results are got with uncut seed. Now, «it the Guelph Farm, 
Michigan, U.S.A,, experiments were made which lasted for four years, to 
decide the matter. These experiments are reliable, and emphatically show 
the advantage of planting good setts. 

The experiments were made to test the effect of the number of eyes in 
the setts. The difference in the yield between those with one eye and those 
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with five was found to be very considerable, amounting to about 28 bushels, 
the results being as follows :— 

From. 1 eye, 136*41 bushels per acre. 

From 2 eyes, 144*70 bushels per acre. 

From 3 eyes, 153*13 bushels per acre. 

From 4 eyes, 162*82 bushels per acre. 

From 5 eyes, 164*37 bushels per acre. 

Up to four eyes in each sett, the increase in the field is, roughly, 9 
bushels for each additional eye, so that, up to that extent, the increase in 
eyes would be well repaid in the field. 

Against this experience, I place that of a Queensland potato-grower, 
Mr. James Pink, of Wellington Point. He says :—Tt has been the practice 
to select for propagation the refuse of the potato heap; small, ugly, ill-shaped 
tubers have been considered good enough for seed, and where the result has 
not come up to expectations, the cry is raised that the potato is degenerating. 
In carrying out this practice for years, w’as it possible to arrive at any other 
result ? But the very art of gardening is to lift Nature above her normal 
state, by raising new and improved varieties of seed, and by selection. 

The method of selection is peculiarly adapted to the principle of growing 
from single eyes. If we take an average good-shaped potato, weighing from 
6 to 10 oz., we shall find that it has from 12 to 18 eyes, which, if cut into 
single eyes, would give as many setts, which would naturally produce a more 
even sample than the same number of whole tubers of different sizes. 
The principle of growing from single eyes has two great advantages—namely, 
economy of seed, and, upon suitable, well-tilled land, a larger crop of market¬ 
able potatos. 

When whole tubers are planted, two or three eyes start into growth 
first: these keep the lead during the entire growing season, and from their 
stolons the largest potatos are produced. The weaker eyes start later into 
growth, and produce only small tubers of little value ; but, when single eyes 
are planted, the whole strength of the sett is devoted to one growth ; all the 
young tubers are formed nearly at the same time, and the plant, having no 
other calls on it for nutriment, these continue to grow and form large tubers. 
The whole tuber produces the largest number of potatos, but the single 
eye will produce the most uniform sample and the heaviest crop per acre. 

With a \1ew to ascertain the relative productiveness of tubers and setts, 
a series of experiments was carried out in the gardens of the London Horti¬ 
cultural Society. A piece of ground was divided into 4-ft. squares, and in 
the centre of each square was planted either a whole tuber, or a single 
eye, or a sett containing three eyes on the whole surface of the tuber pared 
off so as to leave the eyes safe, but removing the centre—a practice not 
uncommon in Scotland. These w^ere, in fact, potato peelings. If we 
consider the results of the whole sixteen experiments as being but one 
experiment, we shall find their proportions expressed by the following 
figures 


Whole tuber 
Single eyes 
Three eyes 
parings 


333*38, or 2^ 
717*87, or 11 
613*94, or S 
504*69, or 4^ 


nearly 
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In adopting the principle of the single-eye culture, it is requisite that 
the eye should be taken from large or averaged sized potatos, tor the 
smaller the potato the weaker its producing powers. The crown eye 
always grows the strongest, and produces the largest potatos. The eyes 
talcen from the middle of the potato produce the best-shaped and most 
uniform tubers. 

There are several ways of cutting the potato into single eyes. The 
principal thing to aim at is, to obtain a fair share of flesh of the tubers to 
each eye, with the least amount of cut surface. Take any potato and hold it 
before you with the stem end down. You will notice that the eyes arc 
arranged around the tuber in regular ascending rotation from the bottom to 
the top, similar to the thread of a corkscrew. Now, take a sharp thin-bladed 
knife and remove the first eye by placing the knife equally distant between 
it and the eye next in rotation above it sloping it to the indenture left by the 
stem, removing the flesh with it. 

When the first eye is removed, turn the potato in your hand till the 
next eye appears ; remove this in the same manner, and keep on turning the 
potato, removing each eye as it appears. These sets should be planted as 
soon as cut, and a little hot lime thrown over them will absorb the moisture, 
prevent premature decay, and also the attacks of insects. The above method 
could, how’ever, scarcely be adopted by a farmer who plants large areas of 
potatos. As an experiment, it is, of course, very interesting and instructive, 
and useful as being a simple means of increasing valuable new varieties of 
potatos. 

Some farmers utterly condemn the time-honoured practice of cutting up 
the potato into setts. One man says:—In all the trials which have been 
recorded of the potato crops produced from cut and uncut seed, I have 
never met with an instance of the cut tubers yielding the most or best. This 
fact must surely be generally known, and it is most surprising that it is not 
acted on. The process of cutting may increase the setts by about 30 per 
cent., but, if the time taken in cutting them, and the decreased yield be 
taken into consideration, no advantage whatever is secured, but the reverse. 
A man is far better off with a piece of land planted with 25 or even 30 cwt. 
of whole tubers than if it were planted with 1 ton cut up to cover the 
same space. If cutting the potato is done to save seeds, that is a very poor 
reason. 

In dealing with the cutting of potatos, the large tubers are mostly cut 
into three pieces, the medium ones into tw^o, and the small ones are let go 
whole. Plant the best and largest cut sett side by side with a whole tuber; 
it will invariably be found that the whole tuber produces the greatest number 
of potatos, and certainly the largest ones. The difference in favour of the 
whole sett I have frequently found to be 2 lb. to one plant, and imagine what 
this means in the case of thousands or tens of thousands of plants. The 
scarcer and more expensive a variety is, the more it is cut; and, consequently, 
the worse for the crop, and productive of certain degeneration. It appears 
to the writer, from his own practicjU experience, that, if potatos are cut into 
setts with at least three eyes, the result is equally as good as when the whole 
tubers are planted, and that in the latter case there will be a larger proportion 
of small potatos. 
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SPROUTING SEED POTATOS BEFORE PLANTING. 

This is more often practised by cultivators of gardens than on the farm, 
but it has some decided advantages which all potato-growers may benefit by. 

Seed potatos are often badly prepared for planting, and still more often 
are not prepared at all. As a rule, they are kept in heaps in the barn or in 
bags till they are \yanted in February or in August, or in a damp shed, where 
it is usually found that the growlhs have made considerable progress. The 
sprouts may be 2, 3, or 4 in. in length. They grow over and amongst the 
tubers like a network, and the greater part of them are broken off in moving 
the tubers, or before they can be separated. I^Iany have little regret in doing 
this. They think it is necessary, and it is ; but it is also exceedingly harmful, 
and this ought to be remembered, as deteriorated seed is always more or less 
unproductive. Fancy what the result would be were we to allow our corn to 
sprout unduly before sowing! The excuse is that potatos will resprout, and 
they will; but never so robustly as in the first instance. These long growths 
take a great deal out of the tuber which ought to be kept in reserve to facili¬ 
tate the ordinary growth in the soil, and superfiuous growth should be wholly 
prevented. This is easily accomplished if given timely attention, and I would 
urge growers that they look to their seed tubers at once. 

The first treatment should consist of preventing the growths from 
becoming long or of a pale colour, which occurs when they are kept in the 
dark. Begin keeping them in the right way by turning the tubers over and 
removing any diseased one meets with. Do not put them in a heap again, 
but lay them out in a single layer on the barn floor or some other building 
where they will be fully exposed to the light and receive a good deal of air. 
This will not only check the production of long, weakly shoots, but it will 
green and harden the tubers, and this is a great benefit to them, as a greened 
tuber is much more hardy to come in contact with the soil than one that has 
been kept from light and air for six months or more. The growths, which 
will be slowly pi*oduced when laid out in a single layer and in light and air, 
will be short and robust and altogether different and superior to the shoots 
drawn up in the heap. 

THE LEAST EXPENSIVE WAY. 

This laying out is one w^ay of sprouting potatos which should be 
followed by every farmer who attempts potato culture. It is the least expen¬ 
sive way of treating them, and will alw^ays pay handsomely, as the first growth 
and subsequent results from prepared tubers are infinitely better than when 
they are taken straight from the heap and planted, which very many arc, 
unfortunately. But there is another way of sprouting which is still better. 
This is to get a number of wood trays from 2 in, to 3 in. deep, and of any 
width and length ; from 3 ft. to 4 ft. long, and 2 ft. to 3 ft. wide, are handy 
sizes. A little fine soil is put in the bottom, and the tubers are stood up on 
end as close as they can be packed in the trays. The ends with the eyes or 
buds on them are kept up, and the tra^^s are placed in light, aiiy sheds, or such 
like places. Forcing them into growth is not advisable, the object being to 
get hardy little shoots on the tubers, which will not be checked when they 
come in contact with the soil in planting. The growths should not be more 
than 1 in. long when planted, and ^-in. is quite as useful a length. If trays 
cannot be provided for all of them, there is no reason why the whole should 
not be laid out in sheds, or the early sorts may be sprouted in trays first, 
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planted, and the trays again filled with late kinds. The light time to put them 
in trap's is before growth begins, and many of the early ones will require 
attention at once. Sometimes there are blind tubers. When these are 
planted there is a blank, but in sprouting none but growing tubers should 
De planted. If it is seen that the growths are likely to exceed 1 in. in length 
before they can be planted, check them by admitting more air, but in 
doing this lake aire that a cold cutting wind does not reach them, and 
always he sure that they are protected from frost if that is occurring, as it 
still may. When the tubers are planted quite dormant it is often a long 
time before growth shows above ground. It might often be earlier without 
much chance of being injured by frost. All, too, desire their crops as early 
as possible if grown to meet early markets, and there is no belter way of 
helping them on than the process of sprouting before planting, and having 
both tuber and growths in a sturdy, hardy condition when put in the soil. 
1 have found this brings the crops in a fortnight or three weeks sooner 
at digging time than dealing with unsprouted tubers or those sprouted in the 
heaps, and the yield is also better from sprouted setts than unsprouted sets. 
Do not run away with the idea that there is a good deal of hddliiig labour 
about it, and if not worth the bother, but look on it as a very important aid 
to successful culture and extra remunerative returns, and you will not be 
disappointed. 

There can be no doubt that seed potatos are weakened by rubbing 
olT the shoots when they have sprouted badly, but that a good crop may be 
obtained from a second sprouting has often been proved. Potatos have 
even been planted when every vestige of a sprout was rubbed off and not 
an unsprouted eye appeared, yet they sent up vigorous shoots. 

FLOWERING AND SEEDING. 

Under favourable conditions the potato plant Bowers freely, and pro¬ 
duces a green berry which contains the true seed of the plant. It is from 
these seeds that the different new kinds of potatos are produced. I need 
not here go into the matter of the production of seedling potatos, as what 
is intended here is merely instruction to young farmers who have had little 
or no experience previously in the art of successful potato-growing. The 
work of raising new varieties is expensive and tedious, and is only undertaken 
by certain growers (as I shall presently show when I come to the cross- 
fertilising of potatos), who practically devote their lives to the business, 
sowing hundreds of thousands of seeds, to find sometimes only one new 
plant worth cultivating. 

The potato plant does not produce seed so freely in this State as in 
colder climates, and it is, perhaps, as well that it does not flower heavily, 
since experiments on 

THE EFFECT OF FLOWERING OF POTATOS 

made by a German scientist, some years ago, to ascertain whether blossoming 
was detrimental to the development of potato tubers, showed that the effort 
of the plant to provide for its reproduction by means of seeds seemed to 
result in a corresponding weakness in its root growth and in the size and 
numbers of the tubers. The experiments were carried out on a number of 
plots on similar soil, every condition being exactly the same. On one plot 
the plants were allowed to bloom as much as they liked, but the blooms of 
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the plants in the other plots were cut off at different times. The crop that 
had not been topped at all was the \\ orst yield, and the best crop was the 
one that had been prevented from bloomiiif^ by being topped at frequent 
intervals. Those that were topped at the latest stage of the plant’s growth 
were not so satisfactoiy as in the case of the crop frequently topped off. 

(To he Continued.) 

NOTES ON TREATMENT GIVEN TO 
CAJANUS IN Die US (DHALL). 


The Director of Agriculture, Mysore, has kindly furnished the following 
memorandum on the preparation of dhall for the market:— 

Large quantities of Cajanus hidiats are soaked in water for a night and 
the next morning the soaked seed is mixed with puddled red earth and 
heaped up with a long wooden pole inserted in the centre of the heap. 
The heap is left undisturbed for 24 hours by which time the water in the 
heap drains away. The next morning the wooden pole is shaken in all 
directions so as to loosen the seeds from each other, and any seeds attached 
together are detached by gentle pressure of the hand. The seeds thus 
treated are now ready to be dried. 'Fhey have to be dried from 3 to 6 days 
depending upon the severity of the sun. Soaking is usually done during 
bright sun-shine. When the seeds are thoroughly dried they are passed 
through sieves so as to separate them from the red earth wliicli passes 
through. The seed thus treated is now ready for the grindstone which 
removes the husk and splits the seeck Small pieces of husk may still be 
found attached to the split seed, but in the dhall coming into the market 
this is overlooked and the consumer is expected to thoroughly clean the 
dhall by gentle pounding and winnowing. 

Points to be noticed ;— 

1. Brackish water should not be used for soaking Cajanus Indicus. 

3. Red earth is preferred but if it is not available any other earth may 
be used : but the earth should not be of a saline character. 

3. If the soaking is followed by rainy or cloudy days the dhall will 
become mouldy and will not cook well. 

4. If the grain is treated by the consumer himself he should split the 
seed in small quantities as required, as freshly split dhall has a 
better flavour than dhall split long before consumption. 



April, 1918 .] 


225 


RESULTS OF EXPERIMENTS WITH 
FOOD STUFFS, 

The following are the reports on experiments conducted by the Senior 
Agricultural Instructor of the Society with paddy, shallot, and dhall:— 

PADDY SEED SELECTION AT PERADENIYA. 

Extent: 2\ acres. 

Sown; November 14th, 1917. 

Haroested: February 13th, 1918, 

Mahure Used: Nil. 

Pests and Diseases: The paddv borer caused a little damage. 

General Reports on the Growth: Satisfactory. Only about 8 bushels 
ot seed were selected. 

Yield of the Plot: 64 bushels paddy. 

SHALLOT EXPERIMENT AT UDUWAWELA, HARISPATTU. 

Nature and Object of Experiment To demonstrate the* possibility of 
growing onion locally. 

Extent: 4 beds, 8 ft. x 3 ft. 

Sown: 8th December, 1917. 

Harvested: 28th February, 1918. 

Nature of Soil: Sandy loam. 

Manure Used: Nil, 

Cost of Experiment: 8 lb. seed bulbs (48 cents). 

Pests and Diseases: Nil. 

General Repojis on the Growth: Good. 

Yield of the Plot:' 72 lb. bulbs fresh, 24 lb. dry. 

,, per Acre: 36,000 lb. bulbs fresh, 12,0001b. dry. 

DHALL EXPERIMENT AT DUNUWILE. 

Nature and Object of Experiment: To find out if dhall will suit the 
country. 

Extent: Along drains and paths and in small lots in all about 300 plants. 
Sown: 24th June. 

Harvested : January—March. 

Nature of Soil: Sandy loam. 

Manure Used: Nil. 

Cost of Experiment: No record kept. 

Pests and Diseases : Nil. 

General Reports on the Growth: Very steady growth and heavy crop. 
Yield of the Plot: 16 lb. of cured seed. 

„ per Acre: 6001b. 

Results Previous to Experiment: Nil. Further trials are being made. 
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PADDY EXPERIMENT AT YATIWAWELA. 

Nature and Object of Experiment: Reduction of seed paddy. 3/5 of 
the usual quantity was only used. i.e. instead of 10 lahas only 6 were used 
and transplanted 2 seedlings 6 inches apart. 

Extent: ^ acre (10 lahas==«l bush.) 

Sown: 2nd September, 1917 

Transplanted: 22nd October, 1917. 

Han^ested: 4th March, 1918. 

Nature of Field: Well watered, fertile. 

Manttre Used: Nil. 

Cost of Experiment: No record kept. 

Pests and Diseases: Nil. 

General Reports on the Growth: Plants grew up very steadily and 
bushed out excellently. The height of the plants were well over 5 feet and 
carried full of ear heads. 

Yield of the Plot: 40 bushels. 
per Acre: 80 bushels, 

N.B, —This saving of seed can be effected all over. 

TRANSPLANTING PADDY. 

The following report is on an experiment conducted by Agricultural 
Instructor Karukanayake of Matara on Paddy (transplanting) in the village 
of Meddewatte in the Matara District:— 

Nature and Object of Experiment: This field adjoins the river and is 
subject to damage by brackish water running into it at high tide sometimes 
when the seedlings are young. The object of the experiment was to see if 
bigger plants when transplanted would resist. 

Extent: One acre. 

Sown: 25th July, 1917. 

Transplanted: 15th September. 

Harvested: 8th Febriuiry. 

Nature of Soil: Rather saline. 

Manure Used: Nil. 

Cost of Experiment: No record kept 

Geneml Reports on the Growth: About 30.^ of the seedlings died but 
these were replaced at once from the nurseries. Growth much better than 
previous year. 

Yield of the Plot: 20 bushels (4 kurunies sown). 
tt per Acre: „ ,, 

Results Previous to Experiment: 8 bushels (2^ bushels sown). 
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RUBBER. 


RUBBER TAPPING EXPERIMENTS, 
PERADENIYA. 

The results of the lubber tapping experiments being carried out at the 
Peradeniya Experiment Station were piesented to the Committee of Agri¬ 
cultural Experiments at its meeting held on the 7th ^larch. The following 
is a brief summary of the results of these experiments : — 

TIME INTERVALS. 

4 cuts on one-third circumference. 



80 C, 

78 A. 

78 B. 


Three times 

Twice 

Once 


per week. 

per week. 

per week. 


grams 

giams 

grams. 

1912-14 (2i years) 

3657 

3518 

1972 

1915 ' ... 

2058 

1830 

915 

1916 

2199 

2135 

880 

1917 

2697 

2267 

1088 


lb 

lb. 

lb. 

1917 

5‘9 

5 

2'4 

from 1912 

23'4 

2r5 

10-6 

These experiments give information r( 

igarding the yields from series of 

trees that w’ere tapped at different intervals of time. These experiments are 

carried out wdth 4 cuts on l/3 circumference, having been started in 1912, 

and it is pioposed, if possible, to arrange for further time interval experiments 

with one and with two cuts. 




TAPPING SYSTEMS. 



Tapping on one-third 

ci) ciunference. 


80 C. 

4 cuts, 1 foot apart, three times per w^eek. 


81 A. 

2 cuts, 1 foot apart, three times per w-eek. 


81 B. 

2 cuts, 2 feet apart, three times per w’eek. 


81 C, 

1 cut at 3 feet, six times per week. 



80 C. 

81 A. 81 B. 

81 C. 


grams. 

grams. grams. 

grains. 

1912-1914 ... 

... 3657 ... 

3373 ... 3617 . 

.. 3197 

1915 

... 2058 ... 

1815 ... 1587 . 

.. 1535 

1916 

... 2199 ... 

1863 ... 1651 . 

.. 1810 

1917 

... 2697 ... 

1624 ... 1531 . 

.. 1555 


lb. 

lb. lb. 

lb, 

1917 

.. 5'9 ... 

3'6 .. 3'4 . 

.. 3'4 


These figures show but little difference between the 81A, 81B and 81C 
groups, and that tapping four cuts does not give double the yield of tw^o cuts. 
Group 81A has given slightly better results than group 81B, 
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This group appears to demonstrate an advantage in the change-over 
tapping sj'stem even when there is no double tapping at change. 

88C. V cut on half circumference, at 3 ft., alternate da 3 ^ 

Continuous. Changed-over eveiy three months, 

grams. grams. 

1915 ... 1468 ... 1348. Double tapping 

1916 1489 ... lS45j at change. 

1917 ... 1616 ... 1276 No double tapping. 

Total ... 4573 ... 4169 

This group, however, shows no advantage-from the change-over sj'stem, 
there having been a fall in 1917 when no double tapping at change was 
carried on. 

ml versus single cut, 

80C. etc. cut on one-third at 3 ft., alternate days. 



V cut. 

Simple oblique cut to left. 


grams. 

grams. 

1914 

1170 

1265 

1915 

1422 

1454 

1916 

1564 

1517 

1917 (6 mo.) 

678 

659 

Total 

4834 

4895 


These trees have been rested for 6 months and the tapping on the next 
third has been reversed. 

Tapping on Renetved Bark, 

82B. Single cut on one-third at 15 inches, alternate days. 

Age of renewed bark 5 yrs. 9 mo. 4 yrs. 8 mo. 3 yvs. 7 mo. 

(Mar. 1918) grams. grams, grams. 

1916 (6 mo.) ... 1017 ... 750 ... 791 

1917 ... ... 1796 ... 1465 ... 1278 

These results give some indication of yields from renewed bark of 
different ages. Measurements of the thickness of the bark show a slower 
rate of increase between 4 years 8 months and 5 years 9 months than between 
2 years 7months and 4 years 8 months. 
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RUBBER MANURING EXPERIMENTS, 
PERADENIYA. 


All trees were tapped with one cut on one-third left to right on alternate 
days. Manures were applied first in 1913 and from 1915 annually. 


Per cent, of 
caoutchouc. 

1914 

1915 

1916 

1917 

Gen 

Manure. 

347^' 
33 8 .. 
32’9 

35‘6,, 

Ex. 

Nitrogen. 

33'4^ 
33‘9 „ 
321 .. 
35'9 

Ex. 
Phos. 
Add. 
327 X 

33 8 .. 
33-2 „ 
37-3 „ 

Ex. 

Potash. 

35’0^ 

3r4„ 

30-8 

347 „ 

Min. 

Mh. 

33'0% 
32-3 „ 
3r5 „ 
35'3 „ 

Control 
no manures 

32‘8^ 

32- 5 „ 
317,. 

33- 9,. 

Average tor 

4 \ears 

347 „ 

33 8 .. 

347 „ 

32-5 „ 

33-0 „ 

32-6.. 

Yi.ld 
pei tree 

lb. 07 . 

lb. u/ 

lb. 0/. 

lb 0/. 

lb oz 

lb. oi 

1914 

2 4 

2 6 

2 7 

2 3 

2 5 

2 11 

1915 

3 0 

3 8 

3 9 

2 11 

3 3 

3 10 

1916 

3 15 

3 14 

4 4 

3 8 

3 11 

3 15 

1917 

4 6 

4 7 

4 10 

3 11 

3 9 

4 1 

Total for 

4 years. 

13 9 

11 3 

14 14 

12 1 

12 12 

14 5 

A\ erage 

per annum. 

3 6 

3 9 

3 11 

3 0 

3 3 

3 9 


The composition of the manures applied have been as follows :— 


General Manure, 

Groundnut cake 
Bloodmeal 
Steamed bone meal 
Sulphate of Potash 
Sulphate of ammonia 


200 lb. containing 
200 lb. Nitrogen 50 lb. 
136 lb. Phos. acid 304b. 
751b. Potash 301b. 
60 lb. 


671 lb. per acre, 
or 671 lb. per tree 


Excess of Nitrogen, 

Groundnut cake 
Steamed bone meal 
Bloodmeal 
Sulphate of ammonia 


182 lb. containing 
53 1b. Nitrogen 80 1b. 

300 lb. Phos. Acid 9*5 lb. 

150 lb. 


or 6*75 lb. per 

Excess of Phosphoric acid. 

Groundnut cake 
Steamed bone dust 
Basic slag 


675 lb. per acre, 
tree. 

SO lb. containing 
200 lb. Nitrogen 9*5 lb. 
2001b. Phos. acid 80 lb. 


450 lb. per acre. 

or 4‘5 lb. per tree containing 0*8 lb. Potash, 

Excess of Potash, 

Groundnut cake ... 136 lb, containing Nitrogen 9*5 lb. 

Sulphate of Potash ... 200 lb. KgO 80 lb. 


336 lb, per acre. 

or 3*36 lb. per tree containing 0*8 lb. .Phos, acid. 
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Mineral Mixture. 

Nitrolim ... 278 lb, containing SO lb. N. 

Basic slag ... 176 lb. 30 P 2 O 5 

Sulph. Potash ... 75 30 K 3 O 

539 lb. per acre, 
or S‘29 lb. per tree. 

The results over 4 years indicate a slightly higher 5 deld from the plot to 
which an excess of phosphoric acid has been applied. The lowest yields are 
given by the excess potash and mineral mixture plots but as these plots have 
not been thinned in a manner similar to the other plots, it has been decided 
to have the necessary thinning carried out. 

CHANGE-OVER TAPPING. 


The hgures given below give the percentage of caoutchouc and the yield 
per tree in experiments testing the lelative value of the simple alternate day 
system of tapping as against the change-over system :— 

Alternate 


1914. 

1 st quarter 

2 nd quarter 

3rd quarter 

4th quarter 

day. 

39'7% 

28'9% 

30-8^ 

31‘4^ 

Change-Over. 

388^ 

35‘8^ 

33*0^ 

30'1 % 

Rainfall. 

7'09 

23*17 

18*48 

33*98 

Wet days. 
21 

48 

44 

65 

Avemge 

Yield per tree 

321% 

2‘4 02 . 

34 - 4 % 
ri5 02 . 

82*72 

178 

1915. 

1 st quarter 

36’2^^ 

35‘9% 

15*42 

23 

2 nd quarter 

32-9'^ 

34-4% 

17*43 

30 

3rcl quarter 

26'6% 

29'8% 

28*81 

49 

4th quarter 

33'4% 

33'6% 

26*73 

51 

Average 

Yield per tree 

32'3% 

2'3 02 . 

33 - 4 % 

3*0 02 . 

87*59 

153 

1916. 

1 st quarter 

36-6^ 

37'S% 

1113 

15 

2 nd quarter 

31-1% 

33'3% 

29*07 

39 

3rd quarter 

25-4% 

26'0% 

23*89 

58 

4th quarter 

32-6% 

34‘5% 

19*97 

43 

Average 

Yield per tree 

3V4% 

2‘2 02 . 

3T8% 

3*1 02 . 

84*06 

155 

1917. 

1 st quarter 

32-2 % 

331% 

18*44 

42 

2 nd quarter 

364% 

38'3% 

17*02 

21 

3rd quarter 

39 - 5 % 

38'1% 

31*39 

47 

4th quarter 

36-2% 

32'8% 

32*61 

44 

Average 

Yield per tree 

34-6% 
2‘12 02 . 

3S'9% 

3*3i 02 . 

99*46 

154 


The results indicate an advantage for the change-over system—the 
system used in these experiments. 

The percentage of caoutchouc in the latex also shows a very slight 
jet-dvantage for the change-over system of tapping. 
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HBNARATGODA TAPPING EXPERIMENTS. 


Two groups of twentj' trees each were tapped on opposite quarteis, on 
the one side with a single cut and on the other side with two super-imposed 
cuts. 

In the first group, the single cut A is at 15 inches from the ground, B, 
on the opposite side is at the same height and C is 2 feet above B. 

In the second group A is at 15 inches, B, at the same height, and C, 1 
foot above B. 

The object of the experiment was to determine the relative yields of 
one cut and two cuts, and whether the uppei cut had any influence on the 
lower. 


Tapping began on September 1st. 1916 and has been continued to date- 
The trees are tapped three times per week. The yields from the three cuts 
are weighed separately. 

In Group 1 (cuts 2 feet apart) the average girth of the trees is 47 inches. 
The ^fields for the 16 months ending December 1917 were :— 


or per tree 
or 


A. 

32,429 grams 

1,621 grams 
3*6 lb. 


B. 

35,671 grams 

1,783 grams 
3'Q lb. 


C. 

18,283 grams 

914 grams 
2 lb. 


Taking the yield of the single cut A as 100, the ratios of the yields are 
100 ; 110 ; 56 ; while the ratio of B to C is 100 ; 51. 


The ratios of the j'ields for each month are :— 
Sept. ... 100 124 78 May 

100 

108 

64 

Oct. 

100 

127 

65 

June 

100 

95 

62 

Nov. 

100 

127 

63 

July 

100 

106 

52 

Dec. 

100 

ns 

64 

Aug 

100 

102 

52 

Jan. 

100 

109 

70 

Sept. 

100 

105 

48 

Feb. 

100 

96 

72 

Oct. 

100 

103 

44 

Mar. 

100 

103 

67 

Nov, 

100 

107 

41 

Apr. 

100 

110 

56 

Dec. 

100 

118 

47 


In group 2, (cuts one foot apart) the average girth of the trees is 55 
inches. The yields foi the sixteen months are 


A. 

B. 

C. 

51,020 grams 

50,185 grams 

22,953 grams 

or per tree 



2,551 grams 

2,509 grams 

1,197 grams 

or 5'6 lb. 

5'5 lb. 

2‘6 lb. 


Taking the yield of the single cut A as 1(X), the ratios of the yields are 
100 : 98 : 45 ; while the ratio of B to C is 100 : 457. 


The ratios of the yields for each month are :— 


Sept. ... 

100 

104 

49 

May 

100 

103 

47 

Oct. 

100 

108 

46 

June 

100 

93 

45 

Nov. 

100 

103 

44 

July 

100 

95 

44 

Dec. 

100 

92 

45 

August ... 

100 

95 

44 

Janry. ... 

100' 

95 

49 

Sept. 

100 

96 

52 

Feb. 

100 

103 

48 

Oct. 

100 

97 

44 

March ... 

100 

96 

44 

Nov, 

100 

95 

41 

.4pril 

100 

101 

42 

Dec. 

100 

99 

40 


The cuts have been tapped in the order, A. C- B- From December 
1917, the order has been C. B- A, 
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TEA. 

TEA EXPERIMENTS AT GANGAROOWA. 


All the tea runs tw'O j’ears between the prunir^{s, the Hybrid and single 
plots being pruned in the S. W. Monsoon and the Manipuri Indigenous 
Plots in January. 

As several of the plots have been untreated for some years it was 
decided to begin Annual Artificial manuring experiments. This began in 
July 1917 and the following plots were divided into tw^o and manured with 
mixtures containing one or more of the chief manurial ingredients, 20 lb. of 
each constituent being applied in each case. 

Plots 141 to 143; 146 to 148 and 155 have been divided into half acre 
plots by planting at a short distance from each other jungle posts painted 
with white on top, These plots have been manured with the following:— 


141 k.) 
146 A.j 

L 286 lb. groundnut cake 

1 50 lb. sulphate of potash 

i 

1 

each 

201b. N. 

20 lb. P.2 0. 

141 B.1 
146 B.J 

I* 286 lb. groundnut cake 


each 

20 lb. N. 

142 A.1 
147 A.J 

1 286 lb. groundnut cake 
i 111 Ib. superphosphate 

1 

) 

each 

20 lb. N. 
20.1b. PaO, 

142 B.1 
147 B.J 

[• 286 lb. groundnut cake 


each 

20 lb. N. 

143 A.| 111 lb. superphosphate 

148 A. J SO lb. sulphate of potash 

) 

each 

20 lb. Pa 0,, 
201b. NaO 

143 B.' 

148 B., 

286 lb. groundnut cake 
• 111 lb. superphosphate 

50 lb. sulphate of potash 

} 

each 

20 lb. N. 

20 lb. Pa Oj 
20 lb. NaO 


The dadaps in plots 144 and 149 have been cut down to a height of 
7 feet as they were growing too high. 

The two dadap plots Nos, 144 planted with dadaps in 1912 and plot 149 
planted in 1904 continue to show improvement and are not being otherwise 
manured except with the 100 lb. Basic slag and 60 lb Sulphate of potash 
applied at each pruning. 

The Albizzia plot No, ISO also maintains a high yield but does not show 
further improvement. 

The average yield per annum for two yearly periods since 1910 are:— 



Plot 144 

Plot 149 

Plot ISO 


Dadaps 

Dadaps 

Albizzia. 

1910 & 1911 

1075 lb. 

1582 lb. 

1162 lb. 

1912 & 1913 

1021 lb. 

1511 lb. , 

1252 lb. 

1914 & 1915 

1290 lb. 

1757 lb. 

11411b. 

1916 & 1917 

1363 lb. 

1770 lb. 

11791b. 



Actual yield of Green leaf per phi during the veai^s rpjy, igid, and igiy. 
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SOILS AND MANURES. 


THE GROWTH OF INTERNATIONAL 
TRADE IN MANURES AND FOODS. 

PROF. JAMES HENDRICK, B.Sc., F.IX. UNIVERSITY OF 

ABERDEEN. 

There are few people who realise how ^^reat is the international tiade in 
manures and materials which go to make manures, and what enormous strides 
it has made during the past few years. Many know that there is an immense 
volume of trade in foods, which employs millions of tons of shipping; and we 
have all been brought during the past few months, under the perils of the 
world war, to realise the vital importance of this trade to the United Kingdom. 
There are still many, however, who seem to think that we have depended 
since time immemorial on overseas sources for our food supplies, and who 
neither understand the extent to which this trade has' developed since the 
last great world war was fought, just over a century ago, nor how unprece¬ 
dented are the present conditions of food supply, especially in this country, 
nor how greatly these new conditions have modified our military position and 
security. The present enormous volume of international commerce in manures 
and foods is practically a growth of the last century, and mainly of the last 
fifty years. 

It is the intention to deal in this paper especially with the trade in 
manures; but manures and foods have been taken together since they are very 
closely interrelated, and even, to a certain extent, interchangeable. When the 
farmer applies manures to the soil, he does so to increase his crops—that is, 
to increase the quantity of food raised trom his soil. Therefore, if we import 
manures, we do so to increase the volume of food produced in the country ; 
and by importing manure we increase the national supply of food and render 
it unnecessary—other things being equal—to import so much food. Also, the 
weight of fertilising material is not nearly so great as the increased weight of 
food which is raised by its aid ; and thus by importing fertilising materials, 
up to a certain point we save shipping, for a far smaller tonnage will carry 
the manures than would be necessary to carry a weight of food equivalent to 
the increase which we expect to obtain by the use of the manures. 

Conversely, when we import foodstuffs, we ai'e importing manurial 
material, for every foodstuff has a certain manurial value, and when imported 
from abroad it brings to our shores manurial constituents drawn from the 
soil of the country where it was grown. No doubt much of this imported 
foodstuff is consumed in towns, and its manurial value is squandered down 
our sewers into the sea; but certain parts—such as the offals derived from the 
milling of cereals, and the oil-cakes obtained from the crushing of oil-seeds— 
are used to feed stock, and the manurial value is, or should be, largely 
recovered in the dung of the farm. Hence farms which consume much 
imported foodstuff should not require to consume so much imported manure, 
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For many years we have been, in a general way, conscious of the impoi- 
tance of oui overseas commerce in foodstuffs, and of the dangei which would 
arise in case of war if our importation of foodstuffs should be interfered with; 
but neither our statesmen nor the people, except in the case of a few 
exceptional individuals, had knowledge, foresight, and imagination enough to 
realise adequately the position, or to take in advance the measures which 
might have been taken to provide safeguards against the dangers which have 
now arisen. This lack of foresight and technical knowledge has been show n 
not merely in regard to the direct supply of foodstufts from abroad, but in 
the failure to safeguard the supply of manures by w'hich the produce of our 
land at home is maintained, and to foster and promote the increased use of 
manures by which the produce of our soil is increased. For instance, to take 
only two examples, the outbreak of w’ar found us almost entirely dependent 
on Germany for potash manures, and little or nothing had been done in the 
past to explore and develop home sources of potash compounds; and in recent 
years industries have been developed in other countries for the preparation 
of synthetic nitrogen compounds, the world-wdde importance of w’hich has, 
in nearly all great industrial and agricultural countries except Britain, 
attracted the intense attention of statesmen and capitalists. Here these 
new industries have merely been smiled at as the play of theorists and men 
of science. 

MANURES. 

Early History .—^There has always, since international commeice existed 
at all, been international trade in foodstuffs, and, especially in eailier times, 
in the more expensive and less essential foodstuffs, but international com¬ 
merce in fertilisers may be said to have originated about 1840. Before that 
date the bulky and locally produced dung and lime were almost the only 
fertilisers. A certain amount of trade in bones existed before that date, and 
there was probably a small amount of trade in other refuse materials of animal 
origin and in oil-cakes which were used as manure. By 1840 agricultural 
chemistry had made considerable progress. Much had already been learned 
as the requirements of plants and as to the sources from w’hich they derived 
the constituents which they needed. The time was ripe for practical applica¬ 
tions of the knowledge w’hich had been gained, and the necessary scientific 
stimulus was given by the great German chemist Liebig, who propounded his 
theory of manuring, which attracted much attention and led to much 
discussion and experiment. At the same time, the introduction of Peruvian 
guano supplied a concentrated manure of a unique kind which more readily 
attracted the attention of practical agriculturists than purely chemical 
substances like superphosphate and ammonia salts, w’hich began to be used 
about the same time. 

Guano is said to have been used in Peru as a fertiliser before Europeans 
discovered America. It was first brought to Europe about 1804 by the famous 
traveller Humboldt, but it w^as not till 1839 that it began to be imported in 
bulk. Its use w’as a revelation to people W’ho had been accustomed only to 
bulky manm*e& like dung, or to slow-acting manures like bones. There is no 
manure on the market at the present day of such all-round excellence as the 

* Sir Humphry Davy in his Elements ok Agricultural Chemistry, 1813, men¬ 
tions guano as “the manure that lertiliseh the sterile plains of Peru,” and atates that he had 
tried experiments with some specimens sent to the Board of Agriculture in 1805. 
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Peruvian guano, which was obtained from the Chincha islands, and contained 
about 14 per cent, of nitrogen, together with 20 per cent, or more of phosphates 
and a little potash. It contained these constituents in a highly available 
state, much of the nitrogen, phosphate, and potash being water soluble, and 
the remainder in readily available forms. It was also in its favour, in the 
estimation of ordinary farmers, that it was a natural manurial material derived 
mainly from the dung of sea- birds. Birds’ dung has been held in high regard 
since time immemorial as a fertiliser, and the fact that this wonderful new 
manure was composed of birds’ dung, and had a strong manurial smell, 
undoubtedly helped it to come rapidly into favcmr among farmers. Be that 
as it may, no concentrated manure ever sprang more rapidly into extensive 
use than guano,^ and that with a generation quite unfamiliar with concen¬ 
trated manure. Its introduction did more to accustom farmers to the idea of 
concentrated fertilisers and their use than anything else could have done. 
Naturally, it met with opposition and ridicule, but still people tried it, and 
probably no amount of writing and teaching could have so rapidly taught the 
agricultural public a great new lesson in the use of manures as did the placing 
of guano on the market. Its opportune introduction probably did more to 
advance the use of concentrated manures throughout the country than all the 
work of the early experimenters and all the writings of the agricultural 
scientists of the period. 

It is difficult to get accurate figures of the production and consumption 
of fertilisers in the early period of the industry, and in the case of many 
manures it is not till after 1880, or even after 1900, that any complete statis¬ 
tics are available. Before that time the main deposits of Peruvian guano 
were worked out. It is said that so rapidly did the use of guano increase 
that by 1855 over 400,000 tons per annum were exported from South America, 
of which about 200,000 tons were used in the United Kingdom. Some 
estimates placed the consumption in the United Kingdom much higher. 
During the height of the Peruvian guano trade the export reached about half 
a million tons per annum, but as the deposits were limited, they soon began 
to be worked out, and after 1870 the industry began to decline. Even in 
1855, Dr. T. H. Way, chemist to the Royal Agricultural Society,t stated. 
“ Although importations of guano are enormous, the supply is not always 
equal to the demand.” It is interesting to note, however, that according 
to the prices he gives for manures in that year, guano was much cheaper per 
unit of nitrogen than either nitrate of soda or sulphate of ammonia, and much 
cheaper per unit of phosphate than bones, ground coprolites, or superphos¬ 
phate. Though other parts of the world were ransacked for guano, and 
deposits were worked in many places other than Peru, the industry fell away 
to comparatively small proportions after 1880. The Peruvian guano industry 
was the first international manure industry which involved a great overseas 
commerce, and employed a large fleet ot ships. 

Meantime other manure industries, which were destined to reach even 
greater dimensions and to be more permanent, had been founded and were 

* John Shier, in his edition of Davy’s Elements of Agricultural Chemistry, pub¬ 
lished in 1844, gives a long account of guano, which, he states, ‘‘within the last few years 

has been largely imported into Britain, and.it is generally esteemed the most valuable 

of extraneous manures.” 

t Journal Royal Agricultural Society, XVI, 540,1856. 
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gradually extending. Of these, the most important was the dissolved phos¬ 
phate industry. In 1836, Liebig suggested the dissohing of bones by acid in 
order to make them more available to plants. According to Smetham, 
Messrs. T. and H. Proctor of Bristol entered into communication with Liebig 
and Boussingault, and began, before 1840, to place dissolved phosphates, 
made from bones, bone ash, and bone black, upon the maiket. Soon after¬ 
wards Lawes began to dissolve ground coprolite&, and started at Deptford 
the first factoiy for the manufacture of mineral superphosphate. This new* 
industry at first grew slowly, as it was quite eclipsed by the rapid use ot the 
guano industry ; and it was not till the supplies of guano began to fail that 
the manufacture of mineral superphosphate increased to really great piopoi" 
tions, and that a woild-wide trade in iav\ mineral phosphates for the 
manufacture of superphosphate arose. 

It was about 1840 also that the use ot ammonium salts as manure 
gradually arose, and about the same time nitrate of soda, which was already 
being imported into Europe from South America for other purposes, began 
to be tried as a fertiliser. The use of these increased slowly during the 
period when guano was the supreme concentrated manure. 

This early period in the use of artificial manures extended from about 1840’ 
and during it, though much experimental and scientific work was carried out 
on the Continent. Britain was the great home of the manure industry, and 
was the pioneer and most extensive user of artificial manures. During this 
period our knowledge of the requirements of plants and of the effects of 
manures was greatly extended,—in Britain by the work of the Rothamsted 
Experiment Station, founded and carried on by Sir John Lawes, and by the 
experimental work carried on under the auspices of the great Agricultural 
Societies and by many private individuals ; and on the Continent by the 
many Agricultural Research Stations and Agricultural teaching institutions 
which had arisen mainly with state support. During this period Britain was 
also supreme in the practice of agriculture, and was looked up to by other 
countries, not as at present merely as the great breeding-place for pure-bred 
stock, but as the leading exponent of good arable farming. 

While it is difficult to get any accurate stacistics of the increase in produc¬ 
tion per acre which took place about the middle of the nineteenth century 
owing to the use of guano and other concentrated manures, evidence is 
given in the writings of the period that such increases, which have been 
estimated at 50 per cent, did take place. Thus the distinguished agriculturist 
and President of the Royal Agricultural Society of England, Philip Pusey» 
in his last published paper, t gives the following quotation from a Norfolk 
corn-dealer’s circular : ‘‘The yield of wheat has gradually increased during 
the past four years, mainly through the use of artificial manures used as top- 
dressings, that it is difficult to define what is an average crop but Pcsey 
himself adds, “ Over the greater part of England no one would say that this 
practice, even if known, has become an ordinary act of husbandry.” He 
then goes on to make the statement that if our French neighbours and 
friends ” would adopt the practice, it would be an “ easy method of prevent¬ 
ing deficient crops from which France has lately suffered.” This seems to 

♦ Jour. Socy, Chem. Ind. XVII, 900,1898. ^ 

t Journal Royal Agricultural Society, XVI, 532-3,1856. 
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indicate not only that an increase of crop mi^jht be obtained by the use of 
artificial manures, but that these were not used in France as they were, in 
parts at any rate, of Britain. 

From the beginning of the nineteenth century Britain was looked up to 
by Germany and other Continental countries as the home of good arable 
farming, and probably no part of Britain had a greater reputation in this 
respect than the South-East of Scotland. After the introduction of artificial 
manures crop production seems to have increased considerably in those parts 
of the country where these manures were used, and for all the period from 
the beginning of the century up till, at any rate, 1880 we retained a high 
reputation for production per acre of all the leading crops we grow. 

After 1880 the great period of agricultural depression set in, and aiable 
farming began to decline in Britain. It is not the purpose of this paper to 
deal with the decline of agriculture in Britain and its causes, but the result 
has been that, in the modern period between 1880 and the present day, when 
the fertiliser industry rapidly grew to a great world industry, employing 
immense numbers of people in the mining, manufacturing, and transport of 
fertilising materials, Britain has only developed slowly as a manufacturer 
and user of artificial manures, and has been overtaken and passed by other 
countries, till now we occupy a quite secondary place in the world’s fertiliser 
markets, in which at one time we were supreme. The enormous increases 
which have taken place in the production, transport, and consumption of 
fertilisers have been due almost entirely’ to the rapid advance of other 
countries, and thivS, as will be shown later, has re-acted on our crop-producing 
capacity as compared with others. It is not so much that we have gone 
back, as that others have gone forward rapidly, while we have relatively 
stood still and allowed them to pass us. Several countries which started 
much behind us have now caught us and passed us by as manufacturers, 
importers, and users, of fertilisers, and, consequently, as producers of crops. 

We may next take in order the leading artificial manures, and trace the 
growth in their production and use, so as to bring out how rapidly the 
fertiliser industry has been developing, especially since the beginning of the 
twentieth century. As has been already pointed out, the industry increased 
only gradually, except in the case of Peruvian guano, till after 1880, and 
was chiefly a British industry. After 1880 other countries rapidly came to 
the front as users of fertilisers,—first, the leading countries of Western 
Europe, Germany, France, Belgium, Holland, etc., in which there were well- 
developed systems of agricultural education and research, began to reap the 
fruit of the systematic training of their people in agricultural science, which 
along with other factors, led to a very rapid increase in the consumption 
of fertilisers; second, new countries like the United States, which had paid 
little attention to fertilisers so long as they had plenty of virgin soil to 
break up, began to pay attention to the subject, and have rapidly become 
great manufacturers and users of artificial manures; and third, ancient 
Eastern countries like Japan and India have become important mai'kets for 
fertilisers. 

In'recent years it has become easy to obtain statistics of the international 
use and production of manures, since the International Institute of Agriculture, 
Rome, collects and publishes such figures* These are to be found in the 
half-yearly reports on “The International Movement of Fertilisers,” published 
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in the September and March numbers of the “ Monthly Bulletin of Agri¬ 
cultural Intelligence and Plant Diseases/’ issued by the Institute, and in the 
“Annuaire International de Statisque Agricole,” issued by the Service de la 
Statisque General of the Institute. The Bureau of Agricultural Intelligence 
and Plant Diseases of the Institute, also issued in 1913 a pamphlet entitled 
“ Production et Consommation des Engrais Cheiniques dans le Monde.” All 
these publications have been drawn upon for the statistics which follow. 

The admirable statistics issued by the International Institute, however, 
take us back, as a rule, only to 1903 or 1905. The Institute was itself 
established under International treaty in 1905. If earlier information is 
wanted, it has to be collected with much trouble, fiom a great many sources, 
both official and unofficial. Many such sources have been drawn upon for 
what follows. The further one goes back the more difficult it is, as a rule, to 
get reliable figures. Great Britain also has not distinguished itself in the 
past, in comparison with some other countries, for the laborious and accurate 
compilation of industrial statistics, though a great improvement has been 
effected in recent times. 

The three great classes of artificial manures—nitrogenous, phosphatic, 
and potassic—will be taken in turn. 

NITROGENOUS MANURES. 

When the use of concentrated nitrogenous manures began about 1840, 
nitrate of soda was already being imported from South America. Early 
trials showed its great value, and though it did not impress the popular 
imagination like guano, it came steadily and increasingly into use. The 
following table, prepared from figures kindly supplied by the Chilian Nitrate 
Committee, gives the average annual export from South America for five- 
yearlv periods from the start of the industry to tlie present day. The official 
figures are given in Spanish quintals, and have been converted into tons 
[22 Spanish quintals equal to 1 ton). 





TABLE 

1. 



AVERAGE 

EXPORT FROM 

CHILI 

FOR FIVE-YEARLY 

PERIODS. 

Year. 


Tons. 


Year. 


Tons. 

1830-1834 


3,201 


1876-1879 

... 

243,069 

1835-1839 


6,759 

... 

1880-1884 


332,828 

1840-1844 


14,684 

... 

1885-1889 


667,145 

1845-1849 


18,770 

... 

1890-1894 


929,255 

1850-1854 


29,641 

. •« 

1895-1899 


1,206,300 

1855-1859 


51,259 

... 

1900-1904 


1,340.636 

1860-1864 


72,667 


1905-1909 


1,821,845 

1865-1869 


105,400 

... 

1910-1914 


2,344,627 

1870-1874 


207 519 

• •• 

1915 


1,999,272 

1875-1879 

... 

243,069 


1916 


2,944,909 


It will be seen that there is an increase in export each five-yearly period. 
At first the increase is comparatively slow, and it is not till the period 
1865-69 that the average export passes 100,000 tons. Then the increase is 
somewhat more rapid till after 1880, when once more the pace increases, and 
continues very rapid till the present day. 

Up to 1870 the United Kingdom was the great consumer of nitrate of 
soda, and took far more than all other countries put together. The Chilian 
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Nitrate Committee was formed in 1889, and it has not been found possible 
to obtain any complete statistics of the world’s deliveries for consumption of 
nitrate of soda before that date. In 1873, 124,000 tons of nitrate were 
imported into the United Kingdom, and the total export from Chili was 
284,717 tons, which was much over the average for the ten years from 1870 
to 1879. In other words, at this period the United Kingdom still took about 
half of the total nitrate exported from South America. The great expansion 
in consumption which has taken place is shown in the next table, in which 
“deliveries for consumption” is shown at intervals of five years, from 
statistics supplied by the Chilian Nitrate Committee. 



TABLE 

II. 



NITRATE OF 

SODA. 



DELIVERIES FOR CONSUMPTION. 

Year. 

Tons. 

Year. 

Tons. 

1889 

734,860 

1909 

1,922,000 

1894 

987,550 

1913 

2,464,540 

1899 ■ 

1,344,550 

1914 

2,181,646 

1904 

1,429,150 

1915 

1,731.910 

The greatest 

consumer of nitrate is 

now Germany, 

though the United 


States has been coming up rapidly during recent years; but probably the 
greatest consumer per arable acre before the war was Belgium, which little 
country consumed more than the whole of the United Kingdom. The 
following Table, III., shows the approximate consumption (import less 
export) of nitrate by certain countries for the years 1905 and 1913, and is 
derived from the statistics of the International Institute of Agriculture. 

TABLE 111. 

NITRATE OF SODA, 


Consumption in Different Countries. (Import less Export). 



1905 

1913 


Metric tons. 

Metric tons. 

United Kingdom 

99,311 

143,187 

Belgium 

143,426 

164,145 

France 

226,753 

316,847 

Germany ... 

520,386 

746,791 

Italy 

46,093 

67,368 

Holland 

37,238 

82,490 

United States 

326,386 

635,905 

The above statistics 

show that the United Kingdom 

was already 


consuming about 100,000 tons of nitrate in the seventies, and table III shows 
that this rate of consumption had not been seriously increased right up to the 
eve of the outbreak of the present war. On the other hand, Continental 
countries, and especially Belgium, France, and Germany, have increased 
their consumption at a very rapid rate, as has also the United States. 

For a long period the only serious rival of nitrate of soda a concen¬ 
trated nitrogenous manure was sulphate of ammonia, Ammonia compounds 
were experimented with as fertilisers early in the nineteenth century. A 
small supply of these salts was already being produced before 1840 from the 
ammoniacal liquor of gas-works, and ammoniacal liquor itself had been tried 
as a manure. About 1840 sulphate of ammonia had not yet established its 
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position as the standard form in which ammoniacal salt was to be used for 
agriculture. Thus we find thit in the Rothainsted experiments both 
sulphate and muriate of ammonia were used. In other early experiments 
carbonate of ammonia was also tried. After a time, however, it was found 
that the sulphate was the most cheaply and readily prepared salt of ammonia, 
and it has for a long period now been practically the only salt of ammonia 
used as manure. 

For many years after 1840 the production of ammonium salts was small, 
and little was used for agricultural purposes. Up to 1880, or even 1890, the 
manufacture of sulphate of ammonia appears to have taken place mainly in 
Britain, in which country also most of it appears to have been consumed. 
Since 1880 the growth of the industry has been rapid, and Germany and the 
United States have become large producers, while many other countries, 
notably France, Belgium, and Austria-Hungaiy, produce considerable 
quantities. Table IV shows the production of the chief producing countries— 
the United Kingdom, Germany, and the United States—for every fifth year 
up to 1910, and yearly after that date. Most of these figures were kindly 
supplied by Messrs. Bradbury and Hirsch, Liverpool, and by the Sulphafe 
of Ammonia, Committee, London, but some of the later figures are taken 
from statistics published by the International Institute of Agriculture. 
(N.B.—Ml figures quoted from the returns of the International Institute are 
in metric tons of 1,000 kilos, equal to 2205 lb.) 

TABLE IV. 

PRODUCTION OF SULPHATE OF AMMONIA. 

United Kingdom. Germany. United States. 

Tons. Tons. Tons. 

1870 ... 40,000 ... — 

1875 ... 46,000 ... — 

1880 ... 60,000 ... — 

1885 ... 97,000 

1890 ... 134,000 ... — 

1895 ... 171,000 about 50,000 

1900 ... 213,000 ... 130,000 

1905 ... 268,500 ... 190.000 

1910 ... 367,500 ... 373,000 

1911 .. 385,000 ... 418,000 

1912 ... 388.000 ... 492,000 

1913 .. 432,000 ... 549,000 

1914 ... 426,000 ... — 

1915 ... 426,000 

1916 ... .438,000 ... — 

It is to be remembered that all these figures are more or less accurate 

estimates, and that figures published by different authorities differ slightly 
from one another. 

The Chemical World for January, 1912, stated the world’s production 
of sulphate of ammonia, as follows:— 

Tons. Tons. 

1860 ... 2,000 1905 ... 625,000 

1900 ... 450,000 1910 ... 1,100,000 


24,600 

69,250 

105,140 

115,245 

149,700 

176,900 

166,010 

220,000 
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The International Institute of Agriculture gave the world’s production 
for 1913 as 1,412,032 metric tons. 

Germany overtook the United Kingdom as a producer of sulphate of 
ammonia in 1910, and just before the war had passed us by over 100,000 tons 
per annum. Since the outbreak of war there is every reason to believe that 
the production in Germany has been very greatly increased, mainly, by the 
development of the Haber process for the synthetic production of ammonia 
from nitrogen obtained from the atmosphere. Reports which have reached 
this country, and which may not be very trustworthy, state that in 1916 
Germany produced ammonia equivalent to neary a million tons of sulphate of 
ammonia. 

Before the war the United Kingdom was by far the greatest exporter of 
sulphate of ammonia. We exported practically three-fourths of what w^e 
produced, and imported none, therefore only about one-fourth of our produc¬ 
tion was used at home for all purposes. While the principal use was as a 
fertilizer, this was by no means the only use of sulphate of ammonia. From 
1900 to 1914 the amount of sulphate of ammonia consumed in the United 
Kingdom for all purposes was estimated by Messrs. Bradbury and Hirsch 
at from 65,000 to 97,000 tons per annum, while we exported to many 
countries, and especially during recent years, to Japan, Spain, the United 
States and Java. 

On the other hand, other countries, and in particular Germany, consumed 
most of what they produced. At one time we exported a large amount of 
sulphate of ammonia annually to Germany, and as late as 1905 Germany 
imported more than she exported, and the same was true of that intensively 
manured and cultivated country, Belgium. It is estimated that in 1900 
Germany consumed 126,000 tons; in 1910, 350,000 tons; and in 1913, 500,000 
tons of sulphate of ammonia. The United States consumed the whole of 
what she produced, and was also a large importer from 1910 onwards; and 
Japan in recent years has been the greatest importer of all, importing in each 
of the years 1913 and 1914 over 100,000 tons, and, in addition, consuming 
the whole of the small supply produced at home. It is evident, then, that as 
in the case of nitrate of soda, so in the case of the still more concentrated 
nitrogenous manure sulphate of ammonia, we have been far surpassed as 
consumers by other couutries.t 

One of the most important developments in connection with nitrogenous 
manures during the tw^entieth century has been the development of the 
manufacture of synthetic nitrogenous manures from the nitrogen of the 
atmosphere. As the above statistics show, the world’s consumption of con¬ 
centrated nitrogenous manures is increasing at a very rapid rate. Though 
the known supplies in the nitrate beds of Chili are very large, still, if the 
consumption goes on increasing at its present rate, they will be exhausted in 
a comparatively limited sp:ice of time. The estimates of the available supplies 
of nitrate of soda in these beds, and of the time which they will last, vary 
very greatly, but even the most optimistic estimates indicate that exhaustion 

Monthly Bulletin of Agricultural Intelligence and Pl.\nt Dispases, March 
3915, p. 332. * 

t In 1916, war conditions caused a large increase in the consumption of sulphate ot 
ammonia in the United Kingdom, and it is probable that in 1917 the consumption wiil 
increase still further. It is estimated by Messrs. BRAOnURY ^ Hirsch that the consumption 
in 1916 was 178,500 tons. 
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will begin to be felt at no very remote period if the agriculture of the world 
is to continue to develop in the future as it has been doing during the past 
thirty years. Xo doubt the supplies of sulphate of ammonia obtained from 
coal, and produced synthetically, can be, and will be, greatly increased. Yet 
it is obvious that not only is it necessary to look ahead and consider the 
requirements of the future, but that there is a great opportunity for the 
exploitation of new nitrogenous manures, and that the possibilities for the 
discoverers of workable commercial processes for preparing such manures 
are limitless. Consequently, many minds were applied to this problem in 
Britain, as well as in other countries, but with this difference, that in Britain 
only scientific work was done upon it, and in commercial and financial circles 
it attracted little or no serious attention. On the other hand, in countries 
such as Germanv and America, not only were able scientific workers engaged 
upon the subject, but they were encouraged and supported by capitalists w^ho 
had a sufficiently wide outlook to realise the w'orld-wide commercial possi¬ 
bilities of a successful process. Several processes have now been devised, 
and are w’orking on a large scale. To treat of these w’ould require a separate 
paper, but already before the war tw’o processes, at anv rate, had become 
subjects for international commerce on a considerable scale. These are the 
Kirkeland and Eyde process for the manufacture of nitrates, and in particular 
nitrate of lime, and the cyanamide process. In both of these processes the 
atmosphere, in w’hich there are unlimited free supplies, is used as the source 
of nitrogen, and cheap supplies of electric energy, generally obtained from 
winter pow'er, are also made use of. The cyanamide manufacture is carried 
out in many countries, while the nitrate of lime process is practically confined 
at present to Norw'ay. Calcium cj’anamide, w’hich is commonly known in 
this country as nitrolim, began to be produced in commercial quantities early 
in the present century in Germany and Italy, It is difficult to get accurate 
figures for the actual production, but Table V gives figures for 1910 and 1913, 
taken from statistics published by the International Institute of Agriculture.* 

TABLE V, 

PRODUCTION OF CALCIUM CYANAMIDE (NITROLIM). 

(Metric Tons.) 



1910. 

1913. 

Germany 

11,500 

24,000 

Austria- H ungary 

— 

7,500 

France 

1,000 

7,500 

Italy 

3,715 

14,980 

Norw^ay 

4,280 

22,110 

Sw^eden 

— 

18,350 

Switzerland 

— 

7,500 

United Slates and Canada ... 

— 

48,000 

Japan 

— 

7,000 

Total 

20,495 

... 156,940 


This table shows the rapid increase in the number of producing coun¬ 
tries and in the amount produced. None is produced in the United Kingdom, 
w’hich obtains the small amount w’hich it consumes from Norway. 

The production of synthetic nitrate of lime was, before the war, confined 
to Norway, and the rapid increase in production is shown in table VL 

ANNUiURE Internationale de Statis^ub Agricole, 1913 et 1914, p. 679. 
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TABLE VI. 

PRODUCTION OF NITRATE OF LIME IN NORWAY. 

(Metric Tons.) 

Year. 1905. 1906. 1907. 1908. 1909. 1910. 1911. 1912. 1913. 

Metric 

tons. 127 1,181 1^601 5.102 11,953 18,569 13,152 36,468 73,214 

Most of the nitrate of lime produced by Norway was, before the war, 
exported to Germany. Since the outbreak of war this has been a most 
valuable source of nitrate to that Country, which normally imported such 
great quantities of nitrate of soda from Chili, and has been almost entirely 
deprived of that valuable material for more than two years. The nitrate 
industry in Norway also produces nitric acid and nitrate of ammonia, both 
substances most valuable and necessary to Germany for munition purposes, 
and this new source of supply must have been of incalculable value to our 
enemies during the present conflict. It is also understood that, since the out¬ 
break of war, Germany has manufactured great quantities of synthetic 
nitrates and nitric acid in her own country for the supply of her munition 
factories and her agriculture. Our great enemy is being well repaid for the 
earnest attention her men of science and her capitalists gave before the 
war to the development of synthetic processes for the manufacture of 
nitrogen compounds. 

The International Institute of Agriculture does not give separate returns 
tor the export and import of cyanamide and nitrate of lime, but classes all 
synthetic nitrogenous manures under one head in the statistics of export and 
import. There arc few figures for import given till 1912, and the following 
Table (VII.) show’s the imports in that year and 1913 for the chief 
importing countries :— 

TABLE VIL 


IMPORTS OF SYNTHETIC NITROGENOUS MANURES. 



(Metric Tons). 

1912. 

1913. 

France 

... ... ... 3,160 

10,010 

Germany ... 

... 44,612 

72,257 

Russia 

2,244 

2,326 

United States 

7,248 

14,891 


It w’ill be seen that Germany was by far the most important importing 
country. Unfortunately statistics are not available since the outbreak of w’ar. 

Norway, on the other hand, is the chief exporting country for synthetic 
nitrogenous manures, as she exports most of what she produces. The 
exports of Norw’ay during the past few yeans are given in Table VIIL, which 
shows that the industry in synthetic nitrogenous compounds is rapidly 
becoming a very valuable one for Norwray. 

TABLE VIIL 

EXPORTS OF SYNTHETIC NITROGENOUS MANURES 
FROM NORWAY, 

(Metric Tons). 

1910. 1911. 1912. 1913. 1914. 
Nitrate of lime ... ... 13,531 9,805 51,700 70,927 75,034 

Nitrate of ammonia ... — 3,023 4,270 9,107 11,941 

Cyanamide ... ... 4,281 13,182 13,892 22,111 14,688 

Germany and Sweden are also considerable exporters of calcium cyana¬ 
mide.— Tkansactions OF THE Highland and Agricultural Society of 
Scotland, Sth Series, Vol, xxix, 1917. 

(To be Continued,) 
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INFLUENCE OF THE FINENESS OF 
DIVISION OF PULVERIZED LIMESTONE 
ON CROP YIELD. 

A correspondent who sends us the following extract fiom the Scientific 
Americ-\n states that only a percentage of the coral burnt lime supplied to 
estates would stand the 40 mesh test. 

Two samples tested, No. 1, from a European firm of manure dealers, 
No. 2, from a native firm. 

No. 1, gave the unusual low percentage of 9 per cent, unburnt coral 
lumps, No. 2, turned out 35 per cent. Betwixt and between would be 
about the usual percentage 

One can always detect where lime has been applied by the coral on the 
surface, years after application. 

The cost of sifting or grinding .should be commensurate with the benefit 
derived. 

Evhact itfeued lo. 

An increase ot the fineness of division of powdered limestone, added to 
soil, from 20 to 40 mesh, 100 to 200 mesh to finer than 200 mesh produces 
a proportional increase in the yield and total nitiogen content of ciimson 
clover on several types of soil. The finer the division of the limestone the 
more rapid is the neutralization of the soil acidity and the greater the 
increase in the activity of the bacteriological processes of ammonification, nitri¬ 
fication and nitrogen-fixation. In the case of barley, buckwheat, and rape, 
fine limestone without supplementary addition of nitrogen fertilizers, gives as 
high a yield as coarse limestone wdth an application of 600 lb. of ammonium 
sulphate per acre ; 200 mesh limestone may be regarded as being as effective 
as burnt lime.—Note in the Journal of the Society of Chemical In¬ 
dustry on an article by N. Kopeloff in Soil Science. 

MAINTAINING THE NITROGEN SUPPLY 
OF THE SOIL. 

A. W, BLAIR. 

A general discussion of the soil nitrogen supply and its maintenance is 
followed by the results of an eight-year experiment in which w’heat and rye 
were grown continuously on one-twentieth-acre plots of sandy loam soil 
with and without a leguminous green manure crop of cowpeas and soy beans 
grown between the time of harvesting the grain crop and the tall seeding of 
the following crop. Wliile the yields of wheat and rye were small on all 
plots, those on plots receiving green manure treatment were from 30 to 100 
per cent, greatei than those without green manure treatment. 

The averat.^e yields for the legume plots and also those without legumes 
for the last four \ears were smaller than the coi re«iponding aveiages for the 
entire eight years. This is taken as an indication that the nitrogen supply of 
the soil is not being maintained even where the leguminous crop is grown. 
The average g lin in nitrogen for the legume plots for the last four years, as indi- 
c.ited by the amount recovered in the crop, amounted to about 15 lb annually. 

It is suggested that farmers endeavour to maintain the nitrogen supply 
of their soils by gi owing leguminous crops either as a part of the regular 
rotation or as green manure crops between the main crops of the rotation as 
often as possible and that for the most crops they further supplement the 
nitrogen thus secured by the use of a few hundred pounds of a material 
supplying nitrogen in a readily available form,— Experiment Station 
Record, Vol. 37, No. 5, 
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THE FIXATION OF NITROGEN IN F/ECES. 

E. H. RICHARDS. 

In the course of a general study of the chemical changes taking place in 
the manure heap, a number of experiments were made with the object of 
determining the loss of nitrogen during the aerobic fermentation of urine, straw 
and fieces; in the case of die last, however, instead of a loss of nitrogen, 
appreciable gains were recorded, and this decided the writer to devote 
special attention to the subject of this article. 

He states in the lirst place, that horse faeces contains materials capable 
of fixing nitrogen when fermented lerobically in presence of sufficient 
moisture and calcium carbonate. This fixation is a function of the diet, for 
when horses are fed on grass alone, instead of oats and hay, the amount of 
nitrogen fixed is much reduced. Under the most favourable circumstances, 
1 gram of dry matter in the freces will fix 4 mgms. of nitrogen. Bulloc'k 
tieces will also fix nitrogen, but to a much smaller extent than horse faeces. 
'I'his is also a function of diet, for it only occurs when the animals are fed 
with cake ; on grass alone, no nitrogen is fixed. 

The writer has found that the organisms concerned in the fixation of 
nitrogen are present in garden soil. Fixation is brought about by a mixed 
culture of Azoiobacter 2 l\\ 6 . B. laciis mv^en^s. Of these, the latter is normally 
present in faices, and though Azofohacter is not, it readily infects faeces. 
The inoculation of feces with both organisms fixes a considenible amount 
of nitrogen which disappears after sterilisaiion. Raw feces, when inoculated 
with soil, also fixes nitrogen ; this fixation power was retained after sterilisa¬ 
tion in the autoclave in some experiments which gave the greatest increase 
ill nitrogen. It therefore seems probable that the nitrogen fixation is only a 
last link in a chain of biological changes brought about by organisms normally 
present in the tieccs or soil. 

The practical iniporlance of this fixation is probahh small; at most it 
means that when a soil is manured with horse dung, there is a possible 
addition of atmospheric nitrogen, which may amount, under the most fa\our- 
able conditions, to 30 per cent, of the nitrogen in the complete manure. 

On the other hand, the discovery might be of practical use in increasii.g 
the nitrogen of the soil, by fixing atmospheric nitrogen on industrial bve- 
products containing actual or potential food for organisms of the types acti\e 
in horse feces.—B ull, of Internat. Imst. of Agric., September, 1917. 


VALUE OF DUCK MANURE. 


The high value of duck manure is recognised by those who have kept 
ducks, but does not appear to be appreciated by farmers generally. Upon 
this question scientific observation is needed, but those who keep large 
numbers of ducks bear testimony to the remarkable improvement in the 
herbage of pastures upon which the ducks have been thickly kept for one 
season, and their practical experience leads to the conclusion that the 
maimrial effect is felt for three or four j^ears. In some instances the number 
of birds kept is so large that the grass appears to be entirely eaten off, and 
the earth is quite bare ; the grass, however, springs up luxuriantly the 
following year, the manure apparently favouring the finer grasses. Hence 
ducks may have an economic value in the improvement of pastures, apart 
from any profit which they may yield. Upon farms where fresh ground can 
be used for the ducks annually they may take the place of larger stock, and 
avoid the necessity of using so much artificial fertilisers.— Bull. Internat, 
iNS^r. OF Agric., November, 1917. 
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GENERAL. 


THE COMPARATIVE KEEPING QUALITIES OF 
PALM KERNEL, COCONUT, GROUND-NUT 
AND OTHER OIL-CAKES. 

WILLIAM GODDEN. 

(Depaiiuunif of Agricnlfiire, the L 'uiversitw Leeds ) 

One of the difficulties which hinder the extended use ol the nut-oil-cakes 
( palm kernel, coconut and ground-nut) is the prevalent impression that these 
cakes deteriorate rapidl 3 ’ on keeping. In recent articles dealing with these 
cakes frequent reference has been made to this point. Thus Voelcker(®) 
in his Annual Report for 1914 states that "'one inconvenience attaching to 
the palm-nut and coconut cakes is that they do not keep as well as linseed 
and cotton cakes and that there is a tendency' for them to turn rancid.” In 
his Report for 1915, however, he saj^s, " I have come across but few instances 
either with palm-nut cake or meal, in which these have been rancid or not in 
good condition,” Murray 1 ‘') states that manufactuieis should realise that the^’ 
still have to reassure farmers regarding the keeping qualities of palm kernel 
cake. In a later article in the Journal of the Board of Agriculture!**) 
it is stated that “palm-nut kernel cakes in the past have had the leputalion 
of soon going rancid ... At the present day before the kernels are 
crushed they are subjected to a process of cooking, by which the tennent 
that caiise& the oil to turn rancid is rendered inactive.” The validity of this 
latter assertion seems doubtful in the light of the recent work of Calder(®) 
which shows that the lipase, present in the resting seed in the form of its 
zymogen, is not destroj’ed during the manufacture of the cake, the mass of 
crushed kernels not being sufficiently heated in every part prior to pressing 
to secure this object completely. Similar statements have been made as to 
the liability of coconut and ground-nut cakes to become rancid on storing.!***) 
In view of these facts and of the endeavours which are being made to 
increase the use of these cakes in this country, it was thought advisable to 
re-examine the whole subject of the keeping qualities of these cakes and to 
compare them, in this respect, with other cakes, which are already widely 
used by British tarmers. The three nut-cakes were therefore compared with 
linseed, undecorticated cottonseed, “ soycot” and soya cakes, the cakes being 
kept 

(a) under ordinary farm conditions in the cake store at The Manor Farm, 
Garforth ; 

(b) in the laboratory* under conditions most likely to promote decom¬ 
position. 
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Of each particular kind of cake four adjacent cakes from the middle of 
a press were obtained fresh from the crushers. Of these four cakes, two 
were stored at Garforth in the cake store, stacked in the usual way alongside 
the cakes then being fed on the farm, whilst, cf the other two, one was used 
for the laboratory trials and the other kept in reserve. When the cakes were 
sampled for anal 3 'sis, strips about eight inches wide w’^ere taken from the 
middle of each cake, ground up, mixed separately and sampled by quartering 
in the usual way. 

In addition to careful observation of the appearance, physical condition 
and other external characteristics of the cakes, t?he following points were 
examined: 

(1) The changes in the composition of the cake with respect to (a) crude 
protein, (b) true protein, (c) oil, due allowance being made for the variation 
in the moisture content of the cake during storage. 

(2) The increase in the amount of the free fatty acids in the oil during 
storage. 

(3) The part played by the oil in any changes undergone by the 
nitrogenous constituents of the cake. 

FARM TESTS. 

The two cakes of each kind were put into the cake store on March 28th, 
1916, the hrst cake being sampled on June 15th, and the second on September 
13, 1916, by the method described above. The samples were thus obtained, 
roughly after three and six months storage respectively. The six months 
storage covered the whole of the summer months, the cakes thus being kept 
at temperatures very suitable for the activity of micro-organisms. The 
percentage composition ot the dry matter of the cakes at each stage is given 
in Table 1. 

At the end of the six months there was no sign of mould on any of the 
cakes nor was any unpleasant smell noticeable. The coconut cake had become 
quite soft and could be crumbled in the hand and was, therefore, difficult to 
handle. In view of the difficulty which Mackenzie and Powell (®) ex* 
perienced in getting cattle to clean up coconut cake, even when it was mixed 
with cottonseed and linseed cakes, unless the coconut cake was in moderately 
big pieces, this softening would be an apparent objection to the lengthy 
stomge of this cake. The palm kernel cake could be broken with moderate 
ease, 'ahilst all the other cakes were still quite hard. 


Table 1. 

stored at the farm. 

Percentages calculated on the dry matter 



Length ot 




Free fatty 
Acids as of 

Kind ot cake 

Crude 

True 


Oleic Acid in 

time stored. 

Protein. 

Protein 

Oil. 

the Oil. 




96 

% 

^0 


mu 

3278 

28-77 

13-43 

\V23 

Unseed 

-•As months 

3n9 

28-07 

13-46 

18-07 


16 months 

32-35 

28-01 

14-02 

29-82 
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Percentages calculated on the diy niatter 

Fi ee fatt\ 


Acids as ni 




Length ol 

Crude 

Ti ne 


Oleic Aud in 

Kind ol cake. 


time stored 

Protein 

Protein 

Oil 

the Oil 


fNil 

34‘08 

31-21 

r 

11*27 

14*65 

Grouiid-nut 

1 

... 1 

, 3 months 

3r98 

28-19 

10*72 

37*65 


1 

16 months 

32'99 

27*92 

10*25 

56*02 



[Nil 

20'68 

19-92 

15-59 

5*84 

Coconut 


3 months 

30'29 

19*42 

14*46 

45*39 



16 months 

2r21 

19*95 

12*55 

73*45 


1 

[Nil 

19-49 

18-88 

10*38 

5*70 

Palm kernel 

... 

3 months 

19-00 

18*51 

10*68 

25*34 


1 

16 months 

19-02 

19*01 

10*76 

40*93 


(Nil 

25-55 

23*69 

5-33 

61*48 

Undecorticated 

■j 3 months 

2503 

22*93 

5-77 

82*85 

cottonseed 

id months 

24 99 

23-85 

5*47 

87*44 



rNii 

34-66 

33*87 

6*01 

20’95 

“ Soycot*' 

H 

3 months 

36-01 

32*91 

6*04 

37*42 



16 months 

36-07 

33-44 

5*85 

■ 65*33 



'Nil 

47-94 

46-35 

6*61 

5*18 

Soya 


3 months 

48-75 

46-79 

6*90 

8*80 



w6 months 

48-41 

46*52 

7*22 

16*37 


It will be seen that, with the possible exception of coconut cake, the 
cakes show no change in the percentage composition of their dry matter, 
beyond the limits ot error due to sampling and the possible slight variation 
between the cakes as manufactured, during the six months storage. The one 
noticeable change, common to all the cakes, though in varying degree, is the 
increase in the amount of free fatty acids present in the extracted oil. In 
this connection the most striking feature is the high initial acidity in the case 
of the cottonseed cake, due to the fact, subsequently ascertained, that the 
cottonseed cakes used were made from a not very satisfactory’ sample ot 
cottonseed from the notoriously bad crop of 1915. This explanation is borne 
out by the following data obtained from a number of samples of cottonseed 
cake examined very soon after their manufacture. 

Table IL 

Acidify of fresh Cottonseed Cake, 

Free fatty Acids expressed as 
of oleic acid in the oil 





Oil 





Year ol 

Xo. of 

(average) 




Kind. 

crop. 

Samples 


Max. 

Min. 

Average 

Egyptian 

1915 

14 

4*72 

80*67* 

11*44 

34*71 

Egyptian 

1916 

6 

4*76 

22*33 

8*57 

12*71 

Bombay 

1915 

2 

4*79 

12*11 

7*46 

9*78 

S. American 

1915 

1 

3*80 

— 

— 

13*84 

Soudanese 

1915 

1 

4*27 

— 

— 

7*32 


The final acidities, as shown m Table I, are all high, even the soya cake, 
which is the lowest, having an acidity more than three times tlie initial value. 
Leaving out of consideration the abnormal case of cottonseed cake the 


Described by the crushers as made from the oldest seed of a veiy i>oor crop. 




250 


[April, 1918 . 


highest final acidity is shown by tlie coconut cake, which also shows the 
j^reatest relative increase, the lowest relative increase beinj^ given by linseed 
cake. If this final free acidity be taken as a measure of the keeping qualities 
of the cakes then, after soya and linseed cakes, palm kernel cake is the most 
satisfactory- These results would indicate that the presence of a fat splitting 
enzyme is common to all the oil-cakes and cannot be adduced as a specific 
disadvantage of palm kernel cake. 

It is difficult to say just what piactical significance should be attributed 
to this increase in acidity. The presence of appreciable ciuantities of free 
fatty acids in a feeding-stuff is commonly regarded as undesirable but, provided 
the acidity be not so high as to cause actual derangement of the digestive 
functions, it is at least doubtful whether the nutritive value of the oil is 
seriously lowered by this liberation of the tatty acids present in it. Such 
direct evidence as is available points at least to this conclusion. Thus in 
experiments carried out by Munk (^) equally good results were obtained 
whether mixed fatty acids were fed as much or in tlie form of their glycerides, 
the results indicating that the animal body is capable of building up neutral 
fat from these free acids and depositing them in the body. 

LABORATORY TESTS; 

For the purpose of the laboratory experiments a strip from the middle 
of each cake was used. This was ground as finely as possible, a sample drawn 
for immediate analysis, and then lots of 200 grams of each cake taken and 
incubated under the following conditions: 

Exp, 1. The ground cake was placed in a wide-mouthed bottle, 8 % of 
water was mixed m with it, the bottle loosely corked, and the whole incubated 
at 37® for twenty-six days. 

Exp, 2. Similar to Exp. 1. The cakes were weighted before and after 
incubation. 

Eip, 3. In addition to the 8^ of water, 5 c.c. of toluene were added 
to each cake in order to prevent mould formation. 

It will be noted that, in each case, the cakes were kept in a confined 
space, in moist condition and at a relatively high temperature, conditions 
which may be regarded as lilvely to ensure a severe test of keeping properties. 

During the periods of incubation in experiments (1) and (2) the first 
cake to show mould was the “ soycot,^’ which was distinctly mouldy at the 
end of two days. This was closely followed by cottonseed, ground-nut and 
so\'a cakes in the order named. At the end of four days the palm kernel and 
coconut cakes, though showing no signs of mould formation, had an ethereal 
and at the same time a somewhat cheesy smell. At the end of the period 
of incubation the four first-named cakes were mouldy throughout the whole 
mass, the “soycoF’ and soya cakes having a smell resembling that of fish 
meal. The linseed cake showed a development of mould at one spot bat, 
apart from a slightly mouldy smell, no other change was apparent. Neither 
the palm kernel nor coconut cakes showed any sign of mould formation, 
but a cheesy smell was intensified in the case of the former. During the 
incubation in the presence of toluene fExp. 3) there was no development of 
mould on any of the cakes, nor was there any noticeable change in appearance 
or smell. 
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As in the case of the cakCvS stored at the farm, the oil extracted after 
incubation shows a much hij^her free fatty acid content than before, the rise 
in most cases being of the same order as that found in the farm tests. The 
one exception is the soya cake where the rise is much greater as a result ot 
incubation in the moist state than from storing at the farm, this difference 
being due probably to the fat-splitting action of the moulds formed on the 
cake during incubation. In contrast with the results obtained in the farm 
tests a marked decrease in the percentage of oil in the drv matter was found 
with all the cakes, except coconut cake. There ia. a marked rise in the 
percentage of “ crude protein ” in the dry matter of the " soycot ” and soya 
cakes and to a lesser extent in the cottonseed and ground-nut cakes, During 
incubation in the presence of toluene (Exp. 3) there is no apparent change 
in the percentage composition of the dry matter of an\ of the cakes 
examined. 


TABLE IIL 

INCUBATION OF MOIST CAKES AT 37^. 

Percentage^? calculaied on the dry matter. 

Free fatly 
Acids as ot 


Before or after 

C« ude 

Tiuc 


Oleic Acid in 

Kinds ot Cake. 

Incubation. 

Protein. 

Pioteiii 

Oil. 

the boil 


('Before 

32'78 

28'77 

13*43 

11*23 

Linseed ...j 

1 After (1) 

33'11 

3059 

9*33 

56*90 

1 After (2) 

32'83 

:8'88 

11*18 

70*50 

1 

1 After (3) 

32'53 

28 3U 

13*40 

36*50 

1 

'Before 

34'08 

3r2i 

11*27 

14*65 

1 

Ground-nut 

‘After (1) 

37'35 

34'85 

4*27 

71*40 

After (2) 

35'93 

3423 

3*93 

68*60 

1 

lAfter (3) 

32'44 

31'06 

10*84 

62*50 


f Before 

20‘68 

19'92 

15*59 

5*84 

Coconut ...i 

1 After (1) 

1 After (2) 

21'25 
20'89 

19'78 

]9'55 

14*72 

15*84 

64*10 

61*20 

1 

lAfter (3) 

20'37 

20'08 

15*65 

75*40 


'Before 

19'49 

]8'88 

10*38 

5*70 

Palm Kernel 

‘After (1) 
After (2) 

2013 

19'54 

19'51 

19'22 

2*95 

4*44 

58*90 

64*30 


;After (3) 

1919 

18'87 

9*99 

65*70 

1 

fBefore 

25'55 

23'69 

5*33 

61*48 

rndecorticated ! 

1 After (1) 

27'59 

25'95 

1*07 

68*70 

cottonseed. | 

After (2) 

28'16 

25'89 

0*58 

71*40 

1 

lAfter (3) 

2500 

33'S8 

5*15 

93*80 


fBefore 

34'66 

33'87 

6*01 

20*95 

“Soycot" 

I 

1 After (1) 

43'54 

40'68 

0*65 

54*90 

[After (2) 

4373 

40'35 

0*60 

57*90 

1 

lAfter (3) 

34'44 

33*23 

5*94 

65*80 

1 

fBefore 

47'94 

46*35 

6*61 

5*18 

1 

Soya 

1 

[After (1) 

55'44 

52*78 

4*75 

56*10 

After (2) 

S3'96 

55*14 

1*54 

64*00 

1 

lAfter (3) 

4775 

46'40 

6*70 

9*29 


The figures in brackets in the second column indicate the conditions of incubation as 
set out above, 
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There is in all cases a rise in the free fatty acid content of the oil, due to the 
lipases present in the cakes. A clearer idea of the real sij;nificance of the 
changes in composition indicated can be obtained by comparing the absolute 
weights of each ingredient of the dry matter present before and after incubation. 
For the samples used in experiments (2) and (3) it was possible, from the data 
obtained, to calculate these absolute weights and they are given in Table IV. 

TABLE IV. 


INCUBATION 

OF MOtST 

CAKES 

AT 37^ 



Before or After Total drv 

Crude 

True 


Kind of Cake 

Incubation 

matter 

Protein. 

Protein. 

Oil 



Grams 

Grams. 

Grams. 

Grams. 


(Before 
..- After (2) 
(After (3) 

177‘64 

58-2 

5 n 

23-9 

Linseed 

17609 

57-8 

50-8 

197 


178‘48 

58-1 

505 

23-9 


f Before 

182‘2 

62-1 

56-9 

20-5 

Ground-nut 

..- After (2) 
(After (3) 

i 7 n 

61-6 

58-1 

67 


187’5 

61-6 

57-6 

20-3 


(Before 

179‘4 

37-1 

357 

27-9 

Coconut 

After (2) 
(After (3) 

176-5 

367 

34-4 

27-8 


179-6 

36-6 

36-0 

28-1 


(Before 

178-9 

34-9 

33-8 

18-6 

Palm Kernel 

.•i After (2) 

175-0 

34-2 

33-7 

7-8 


(After (3) 

180-9 

34-7 

34-1 

18-1 

Undecorticated 

cottonseed 

(Before 
^ After (2) 
(After i3) 

1761 

156-7 

1777 

45-0 

44-1 

44-4 

417 

40- 6 

41- 9 

9-4 

0-9 

9-2 


[Before 

176-0 

610 

59-6 

10-7 

“Soycot” 

After (2) 

isro 

66-0 

609 

0-9 

(After (3) 

1801 

62-9 

59-8 

10-7 


(Before 

175-0 

83-9 

8 ri 

11-6 

Soya 

..] After (2) 

154-1 

86-2 

84-9 

2-4 

(After (3) 

i 7 n 

84-5 

82-2 

11-8 


It will be seen from these figures that, during the incubation in the 
presence of toluene (Exp. 3) there was no loss of dry matter, crude protein 
or oil in any case. Under the conditions of experiment (2) an increase in 
weight of crude protein is shown by the “ soycot ’’ cake to the extent of 
S grams on 61 grams and by the soya cake of about half that amount. The 
results for these two cakes are quite abnormal in this respect as compared 
with the other cakes examined. On this account, further samples of cotton¬ 
seed, “sojxot” and soya cakes were obtained from the crushers and 100 
gram lots were incubated under the conditions set out in Table V. 

In this series there was no development of mould of any of the cakes 
until the moisture content at the commencement of the incubation exceeded 
13 per cent, that is in the sets where the moisture content was made up to 
18 per cent, and 21 per cent, respectively. The moulds which developed 
on the various cakes were examined by Miss K. Sampson, B.Sc., and in 
all cases species of Aspcrgilhts were found, of which the following were 
identified, viz: — A. Candidm^ A. Herbariortim^ and A. n/ger, in addition 
Mucor racemosus and Rhizo^us nigricans were found on the *' Soycot” and 
cottonseed cakes. 
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TABLE V. INCUBATION OF CAKES WITH VARYING MOISTURE 

CONTENT. 

After incubation 
Moistuie content at the start 


Before 

incubation 

grams 

UNDECORTICATED 

As per Made to 
bample 13 

grams grams 

COTTONSEED 

Made to 

grams 

CAKE. 

Made to 
21 - 
grams 

Total dry matter 


... 

89‘01 

88-24 

88-32 

84-99 

75*55 

Oil 


... 

•497 

510 

4-80 

2-51 

0-42 

Crude Protein 


... 

22-56 

22-79 

22-25 

22-62 

21*24 

Crude Fibre 


... 

23-10 

22-37 

22-39 

32-39 

25*37 

Sol. Carbohydrates 


... 

33-18 

32-92 

33-10 

32-46 

23*50 

Free fatty acids as 
oleic acid in oil 

% 

of 

31-75 

71-09 

81-53 

75-76 

50*62 

Total Dry matter 



“SOYCOT” CAKE. 

87-19 87-13 8686 

85-19 

80*17 

Oil 


... 

. 4-95 

486 

4-91 

3-50 

2*44 

Crude Protein 


... 

30-37 

30-40 

29-95 

30-46 

29-91 

Crude Fibre 


• •• 

12-45 

12-52 

12-55 

12-83 

14*24 

Sol. carbohydrates 


... 

33-61 

33-40 

33-52 

32-44 

27*74 

Free fatty acids as 
oleic acid in oil 

% 

of 

9*04 

17-50 

19-26 

48*59 

49*92 

Total dry matter 



SOYA 

89-72 

CAKE. 

89-00 

89-23 

77*78 

80-68 

Oil 


... 

5-57 

5-62 

5-26 

ns 

2'21 

Crude Protein 



42-75 

41-84 

42-49 

41-87 

42*97 

Crude Fibre 


t • • 

5-46 

5-76 

5-56 

5-76 

5 93 

Sol. carbohydrates 


... 

30-58 

30-44 

30-60 

23*94 

24*33 

Free fatty acids as 
oleic acid in oil 

% 

of 

7-86 

14-03 

14-06 

47'94 

34-75 


The ioreijoing results obtained with these fresh cakes and the examination 
of further samples of similar cakes did not confirm the previous results to 
the increase in the crude protein content of “soycot” and soya cakes 
during incubation, and it must be concluded therefore that the increases 
shown in the first case are due to some peculiarity in the particular samples 
of cake used. 

From an examination of the behaviour of cottonseed meal on incuba¬ 
tion with varjing water content, Konig (^) and Bremer (^) have shown that 
mould formation first occurred with a water content of 14 per cent,, the 
moulds predominating until the water content exceeded 30 per cent., when 
the bacteria obtained the upper hand, the mould flora changing with vaiying 
water content. They further found that the mould formation was always 
accompanied by a loss of organic matter, which in the first stages of moulding 
fell upon the oil fraction, but with a higher water content and the appearance 
of Pcnicillium glaucmij the N-free extractives were largely consumed. The 
results given in the Tables IV. and V. are in full accord with these statements. 
In the first series (Table IV.) a marked loss in dry matter only occurred 
where there was a development of moulds, namely in the case of the cotton¬ 
seed, “ soycot,’' soya and ground-nut cakes. In the second series (Table V.) 
a loss in dry matter is shown only by the tw^o sets of cakes, where the 
moisture content had been brought up to 18 percent, and 21 per cent, respec¬ 
tively, and it \vas only on these sets that there was any mould formation. 
This loss in dr^^ matter was divided between the oil and the soluble carbohy¬ 
drates, falling largely on the oil fraction where the moisture content was 
only 18 per cent. 
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In order to determine the part played by the oil in the changes which 
the cake undergo during incubation, portions of the ground cakes were 
extracted with light petroleum to remove the oil, the residues being dried 
in a steam oven and then freely exposed to the air for several hours. 
Portions of 50 grams of each extracted cake were then incubated for three 
weeks at 37°C., 8 per cent, of water being added to the cakes which had 
already taken up from 6-10 per cent, of moisture from the air. 

TABLE VI. 


CAKES EXTRACTED WITH LIGHT PETROLEUM. 

Betore Incubation Atter Incubation. 



*1 oral di \ 

Crude 

True 

1 Ota) di\ 

Crude 

True 

Kind ol Cake. 

matter. 

protein. 

protein 

matte I. 

pi otein. 

protein. 


graniss. 

grains. 

grams 

i^raniP 

giams. 

grains. 

Linseed 

... 45*20 

16*59 

14*10 

4470 

16'53 


Ground-nut 

.. 47’80 

17*22 

15*83 

48*00 

16-86 

16*03 

Coconut 

... 44*70 

10*50 

10*03 

43*80 

10*20 

9-64 

Palm kernel 

... 45*19 

9 37 

9*26 

45*10 

9*18 

9*11 

Undecort, cotton seed 46'67 

11*76 

11*65 

46*20 

12*25 

11*80 

“Sovcott” 

... 47’06 

16*65 

15*81 

47*06 

17*00 

15*91 

Soya 

... 46‘95 

23*95 

23*28 

46*37 

24-37 

23*17 


In no case was there any development of mould on the cake or aiiy 
change in smell noticeable at the end of three weeks, although the cakes had 
been freely exposed to the air and were incubated under conditions suitable 
for their re-infection, owing to the presence in the incubator of other samples 
of cake covered with mould. As will be seen from Table VI there was no 
change in total dry matter or protein during the incubation. The presence 
of oil appejirs, therefore, to be one of the conditions favouring the develop¬ 
ment of moulds on oil cakes, and the consetiuent loss of organic matter. 

CONCLUSIONS. 

1. So far as keeping properties are concerned, palm kernel cake com¬ 
pares favourably with most of the oil-cakes commonly used on the farm. 

2. The only change which occurs during storage under ordinary farm 
conditions is one which is common to all the oil-cakes examined, viz,, an 
increase in the free fatty acid content of the oil. 

3. During incubation at 37°, in a moist state, on only four of the cakes 
e.xaniined, namely cottonseed, ground-nut, ** soycot ” and soya cakes, was 
there any marked development of moulds. 

4. This development of moulds is always accompanied by loss of 
organic matter, the loss being distributed betw’een the oil and the soluble 
carbohydrates of the aike. 

5. Moulds did not develop, during incubation, on cakes from which the 
oil had been pre\'iously extracted 

6. To prevent moulding of cakes and the consequent loss of organic 
matter, dry storage is essential. Where cakes are stored under very damp 
conditions serious reduction in their oil-content may take place. 

In conclusion I have to thank Professor Crowther for his helpful 
advice during the progress of the work, and I wish also to thank the Olympia 
Oil Co„ Ltd., Selby ; the various branches of the British Oil and Cake Mills, 
Ltd.; and Messrs. John Curtis & Co., Bristol, for kindly supplying me wdth 
the various cakes, used in this enquiry. 
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EXPERIMENTS IN TRANSPLANTING COFFEE. 


T. B. McClelland. 

In Porto Rico, the ji^eneial practice in transplanting coffee has been to 
pull, or dig out without any adhering soil, a young tree several feet high with 
little care as to how many small roots were broken off, and to transplant 
with no leaf priming. 

In a previous publication, the Porto Rico Experiment Station suggested 
the advisability of selecting seed from vigorous trees and making nurseries 
for the production of vigorous seedlingh . . , . . 

Coffee seedlings with only 5 to 6 pairs of leaves, when transplanted with 
the roots incased in a ball of earth from the nursery, show little difference in 
early growth and yield as a result of transplanting from those transplanted 
with roots bare of earth, provided the latter transplanting is properly done. 

By leaving the seedling in the nursery 1 year longer, that is to say bv 
transplanting them at the time of the second rainy season after sowing, a 
more even stand may be obtained, since the plants are thriftier and better 
able to cope with unfavourable conditions. The fact tliat it is more econo¬ 
mical to leave the plants in the nursery than to transplant them, makes it also 
advisable to adopt this method. 

When the seedlings are removed from the nursery to the plantation 
at approximately 18 to 20 months after the seed has been planted, a considerably 
earlier growth and increased yield may be expected to result from trans¬ 
planting the roots incased in a block of soil, rather than with the roots free 
of soil. This difference should be considerably greater in average planting 
than in the experiments when care was taken to avoid breaking and drying 
out the roots. In the 1st experiment, the plants removed with a ball of earth 
measured at the end of the 1st year 35 per cent, more in height than those 
transplanted with bare roots ; at the end of the 2nd year they were i3 per 
cent, higher than the check. Their yield the second year was double that of 
the check. In a 2nd test, the increased growth for the 1st year was nearly 
12 per cent, greater, while their yield the 2nd year was 3 times as great. In 
the 3rd experiment, the increase in height was 43 per cent, greater than that 
of the check at the end of 2 years, while the crop was more than doubled. 
The writer therefore recommends the following methods of handling young 
coffee seedlings : mature seed selected from trees of desirable types may be 
planted immediately after pulping, or may be washed free of the mucilaginous 
coating, and kept in an airy shaded place for a period of not longer than 3 or 
4 months previous to planting. Excessive drying must be avoided, as this 
will destroy the viability of the seed. 

Where the soil is a heavy clay, it is necessary to transplant the seedlings 
with their roots incased in a ball of the soil. The plant should be so set that 
in its permanent location it is not deeper than it was in the nursery, with the 
root collar just below the surface of the soil. A very common practice, and 
one which is to be condemned, is that of setting a tree in a depression in 
which the soil gradually accumulates, burying deeply those roots which 
should remain near the surface and facilitating the entrance of root fungi.— 

Bull. Ixterxat. of Agric., September, 1917. 
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LIBRARY. 


A HANDBOOK OF VEGETABLE CULTURE. 

W. MOLEGODE. 

The first Edition of this useful little booklet by the Senior Agricultural 
Instruclor of the Ceylon Agricultural Society was issued early in 1916, and 
such was the local demand that the Edition was rapidly exhausted and steps 
had to be taken for the issue of a second Edition. 

This second Edition appears at an opportune moment when the thoughts 
of all are directed towards the encouragement of a greater production of 
food products, vegetables and curry stuffs. It should prove most useful, 
especially as amendments and additions, based upon further knowledge 
gathered in the various districts of the Colony, have been made by the author. 

The first portion of the booklet is devoted to brief cultural notes on the 
vegetable products of the Tropics. These notes are arranged in alphabetical 
order and are thereby of easy reference, and they include hints on the 
culth-ation of the principal curry stuffs which are now being imported in 
large quantities. These cultural notes are concise and should afford 
practical assistance to cultivators. 

The next portion includes brief notes on seeds, nurseries, seedlings, 
drainage and irrigation, soils and tillage, while special emphasis is laid upon 
manures and fertilizers, and the formulae for special fertilizing mixtures for 
certain garden crops are provided. 

The concluding portion of the booklet gives information as to those 
particular varieties of garden crops which have proved the most popular 
amongst the gardeners of the Colony. This information should prove to be 
of assistance and guidance to those who desire to order seeds from abroad. A 
concluding chapter has been added on the insect pests and fungus diseases 
that affect vegetable crops. This gives in general outline information required 
by the grower and makes suggestions as to possible measures for control. 

The Colony is capable of producing larger quantities of food products, 
vegetables and curry stuffs. Eveiy endeavour is being made to encourage 
this greater production, and the present volume can be recommended to 
those that desire to endeavour to assist in this direction. The time for the 
South-West Monsoon planting is rapidly approaching and all cultivators 
should begin to make their plans and preparations. There is increasing 
evidence of the greater cultivation of food products, and with the restriction 
of work with plumbago, rubber and other products many cultivators are 
making plans for growing food crops for consumption and for sale. Estate 
and mine owners can assist to encourage this work and might find useful 
suggestions in the above booklet which is based largely upon local knowledge 
and experience. 

*A Handbook of Vegetable Culture by W. Molegode, Senior Agricultural 
Instructor, Ceylon Agricultural Society. Published by Times of Ceylon Company, Limited, 
Colombo. Price Rs. 2*00. 
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CROSS-BREEDING FOR INCREASED PRO¬ 
DUCTION, TOMATOS AND CUCUMBERS. 


It is a well-established fact that in certain plants—Maize, for example— 
h\dirids produced by cross-fertilisation show a marked superiority in pro¬ 
ductiveness over the parents between which the cross was made. 

Hence the suggestion has often been made that it should be possible in 
the case ot food plants which are habitually self-fertilised and are easily cross- 
fertilised by artificial means, to raise seed each year by cross-artificial fertilisa¬ 
tion, and thereby obtain first generation hybrids which would repay the 
trouble by their extra yield. 

One of the plants which lends itself readily to experimentation along 
these line-, is the Tomato. It is self-fertile, and vet can be easily crossed 
by artificial means. In ordinary conditions of cultivation it is almost, but not 
quite, always self-fertilised. In the open, at all events, occasional crosses 
occur. Hence it might be supposed that this plant, grown year after year 
from self-fertilised seed, might be all the better for occasional or regular 
crossing. Against this idea, however, is the striking fact that the yield from 
the best \^rieties of Tomato is already remarkably high. It is, for example 
not uncommon for Tomatos grown under glass in the Lea Valley and elsewhere 
to yield so much as 40 tons to the acre, and this amount is said to be exceeded 
occasionally. 

It spite of the apparent improbability of obtaining yet higher yields, it is 
most desirable that the question should be answered by the authoritative 
method of experiment. Trials made at the beginning of the war at Wisley, 
where the varieties Sunrise and ^lerivale were crossed with one another, gave 
only negative results. The hybrid was as good as either parent, but no better 
so far as yield was concerned. Unfortunately, the trials had to be broken off 
owing to the exigencies of the war. In the meantime the subject has been 
taken up independently by Messrs. Hwes and Jones’^ with results which 
cannot fail to be of interest to the tomato grower. 

Ab a preliminary the yiel's resulting from self-fertilised seed of selected 
varieties were ascertained over a period of several years, and it was found 
that self-fertilisation during three or four years caused no noteworthy 
diminution of yield. All that happened was that a number of t^^ses was 
isolated, some of which were of higher—and some of lower-yielding capacity. 
In other words, self-fertilisation gives an opportunity to the grower to select 
seed from tlie higher yielding strains. This, of course, is what good growers 
already do. But, m spite of the fact that there was no falling-off in yield in 
self-fertilised sti*ains, it was ascertained experimentally that in the case of 
some varieties the result of cross-fertilisation was to produce a definite 
superiority of yield over either parent. Thius in the case of the Cross Stone 
and Dwarf Champion the first generation hybrid gave a regular 8 per cent, 
over the parental average. This, in terms of yield per acre, would mean an 
extra ton and upwards—to be obtained at the very slight expenditure of time 

* The Effect of Cross-and Self-Fertilisation in Tomatos, Report of tre Connecticut 
Auric. Exp. Station, New Haven, Conn. 
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and trouble required for the work of artiiicial fertilisation. That operation 
is of the simplest. When the plants are jjrowing under ^lass the chance of 
accidental fertilisation may be ijjnored. All that is required is that the rin^? 
of stamens should be lifted off before they burst. This may be done with the 
point of a penknife. Pollen from the other parent should be dusted in the 
^tij^ina ot the emasculated flowers which are marked by a coloured thread and 
left to set their fruits. It absolute certainty is required, the emasculated flower 
may be covered with a paper so as to prevent any pollen—other than that 
of the variety chosen as the male parent—from reaching the stigma. In 
Mkssrs. Hayes and Jones’ experiments with the two varieties a Iready nameci 
<Stone and Dwarf Champion), not only did the first generation hybrid show 
an 8 per cent increase in weight over the parental average, but it also 
produced about the same number of fruits as the better parent, so that 
producing as many, or nearlv as many, fruits as the one parent, and as heavy, 
or nearly as heavy, fruits as the other parent, the superiority of the first 
generation hybrid over the better parent was not 8 hut 15 per cent. In the 
course of the four years during which the experiment was conducted the 
superiority of the hybrid ranged from 11 to 17 per cent. 

It must be borne in mind that the hybrid seed must be raised artificially 
each year, for hybrid \igoiir only manifests itself to the lull in the first 
generation. 

It is also to be remembered that it is not to be expected that any two 
varieties mated together will inevitably produce so good a result as that 
vielded bv Stone and Dwarf Champion. Thus the authois found that when 
Lorillard and Best of All were crossed together the hybrid gave no highei 
vield than that given bv the better parent. 

Xo less interesting, and possibly of greater practical importance is the 
observation by Messrs. Hayes and Jones that when two varieties of toinatos 
dift'ering with respect to earliness are crossed with one another, the first 
generation hybrid is earlier than either parent, wiiereas in the actual 
experiment the earlier of the parent varieties ( Dwart Champion ) produced 
55 per cent, of its crop by a given date, the first generation hybrid produced 
59 per cent, of its crop by that date. The importance of a market gardener 
being able to modify in this w'ay the time at w'hich his produce is marketable 
is self-evident. As the authors point out, the vigour imparted to the hybrid 
as a result of crossing differs from vigour induced by speciallj" favourable 
external conditions; for whereas the latter tends to prolong the vegetative and 
delay the fruiting stage, hybrid vigour hastens the stage of fruit formation. 

Messrs. Hayes and Jones have also extended their experiments to 
Cucumbers, with similar results. The varieties used for the purpose were : 
Early Russian, White Spine, London Long Green, and Fordhook Famous. 
In all the crosses the first generation hybrid exceeded the more prolific parent 
by an average of from 1-6 to 8 fruits per plant—that is, from 6-27 per cent. 
The smallest result w^as obtained from the cross London Long Green and 
Fordhook Famous, which tw^o varieties are of very similar habit and 
character. Where, as was the case in the other crosses, the parents differed 
markedly from one another, the hybrid vigour of the first generation w’as 
pronounced,— ^The Gardeners’ Chronicle, Vol. ijcii. No 1618, 
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EXPERIMENTS WITH TOBACCO AT JAFFNA. 

-- 

The experiments with tobacco at JafEna began in October 
1^14 with a view to finding if any varieties of tobacco could be 
grown which would be suited to tobacco markets other than the 
Ceylon and South Indian. 

A revision of tobacco duties in Southern India foreshadowed 
that the Northern Province was likely to be cut off from its 
chief and principal market for its main crop, and although relief 
was obtained on representations from the Ceylon Government, 
it was felt that experiments should be carried out to ascertain if 
a better type of tobacco could not be grown and manufactured 
for markets other than the South Indian, 

The first experiments consisted of growing a large number 
of different varieties of tobacco with the view of ascertaining 
which, if any, w'ere suited to the Jaffna conditions. Trials were 
also made with flue-curing to ascertain if a bright tobacco suited 
for cigarette manufacture could be produced. 

The experiments with flue-curing demonstrated that at 
Jaffna cigarette tobacco with a sufficiently light colour could 
not be produced, while the variety tests indicated that the 
White Burley, Sumatra and Turkish types were worthy of 
extended trial. 

Subsequent crops indicated that the White Burley was 
becoming acclimatized to the district in which the trials were 
being made and there wa$ every indication that a satisfactory 
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type of tobacco was being produced. It was therefore decided 
to concentrate upon growing the White Burley type and the 
reports from the Imperial Institute published in the present 
number of the Tropical Agriculturist are encouraging and 
indicate that a useful type of tobacco is being evolved. 

During the past season, only White Burley has been grown 
and it is expected that 3,000 lb. of sound leaf will be available 
for the European market. Offers -have already been received 
for this tobacco and they would appear to indicate that there is 
a decided promise of this class of tobacco being acceptable at 
remunerative prices in England at the present time. 

The White Burley type has now become thoroughly accli¬ 
matized to the Jaffna conditions and is justif 3 'ing the opinions ex¬ 
pressed by Mr. B. F. Scherffius, Tobacco Adviser, that a 
gradual improvement was taking place. 

The chlorine content of the tobacco is still high, and there¬ 
fore its burn is not so satisfactory as could be hoped for. 
Experiments have been made to ascertain how this excess of 
chlorine is to be accounted for. Analysis of the soil indicates 
that the excess is not due to the soil and analyses of irrigation 
water have given negative results. It can only be concluded 
therefore that the excess of chlorine is due to the strong salt-Liden 
breezes that blow at Jaffna, and that therefore it will not be 
possible entirely to eliminate this excess of chlorine content. 

This conclusion, coupled with the comparative failure of 
many cigar types of tobacco, tends to illustrate that leaves 
of a cigar type suited to European markets is not likely to be 
produced at Jaffna and that further trials should be made in 
other districts. 

Arrangements are therefore being made for the continuance 
of the trials at Jaffna with White Burley for at least another 
season and for commencing experiments at Teldeniya with cigar 
and cigarette tj'pes under the supervision of an Adviser with 
American and South African experience, 
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FOOD STUFFS. 


THE FOOD-VALUE OF THE GROUNDNUT. 

A Press Note, dated 6th November, 1917, issued by the Government 
of Bombay, says:— 

The grouidnut, pea-nut, earth-nut, or monkey-nut Iiypogcca) is a 

leguminous creeping plant indigenous to India. Although the fruit resembles 
a nut in that it contains fat it is really a legume. After flowering, the stalk of 
the plant bends over and enters the soil, where the seeds grow and mature. 
These seeds are contained in paper-like pods or husks, and there are usually 
two, but in some varieties four seeds in each pod. For commercial use these 
nuts have to be decorticated, and the shell is usually broken by special 
machinery. The inner red skin covering the kernel is then removed as 
completely as possible by a blast of air. The separated and cleaned kernels 
are ground up and subjected to hydraulic pressure to obtain the oil. This 
oil, known as Arachis oil, or Kaichting oil in India, is obtained cither by two, 
or sometimes three expressions. 

The first expression of oil takes place at the ordinary temperature, and 
yields a cold drawn oil, which is nearly colourless, has a pleasant taste and 
odour, and forms a most valuable substitute for olive oil. It keeps very well, 
but on exposure for some time it has a tendency to thicken, and only then 
does it turn rancid. 

The second expression is carried out at a temperature of 30® to 33® C., 
and the resulting oil may be used for culinary purposes, for the manufacture 
of margarine, as a lubricant, and also for burning purposes. 

The third expression requires a still higher temperature, viz., 50® to 55® 
C., and this represents a lower grade oil, which is suitable for soap-making. 

After expressing all the oil the press-cake is usually sold as a cattle food 
and is much valued as such, since it contains the highest protein content 
of all known cakes, and further has the advantage of easy digestibility. It is 
the purpose of this article to demonstrate the value of this cake as a foodstuff, 
and also the lines along which this industry may be developed with success. 

In India, more particularly in the Bombay and Mfadras Presidencies, this 
groundnut industry is a large one, and before the war the nuts were exported 
from India in very large quantities, chiefly to France. 

Here the oil was expressed (of which from 45 to SO per cent, is present 
in the Indian samples) and used for soap-making, and the result of this was 
that groundnut oil, or Arachis oil as it is commonly called, was cheaper in 
France than in India. The true kernel of the Indian groundnut has the 


following composition:—- 

Grammes 


Grammes 


per cent 


per cent, 

Water 

7-3 

Carbohydrates 

157 

Protein 

27'S 

Fibre 

22 

Fat (Arapljls oil) 

44’5 

Ash 

2-5 
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After the Arachis oil has been removed, and the resulting cake allowed 
to dr>' in the sun and finally reduced to a fine powder, this powder has the 


following composition:— 

Grammes Grammes 

per cent. per cent, 

Water ... 9‘S Fat ... 9'2 

Protein ... 44’S Fibre ... 5 2 

Carbohydrates ... 23*8 Ash ... 7 3 


It is evident from the analysis that this groundnut meal represents a 
highly nutritious tood, not only for cattle, but for human beings. At present 
this pre^s-cake la either used as cattle food or as a manure. Now this flour 
is not only rich in proteins which are essential constituents of all foods, but 
these same proteins have a peculiar composition, which make them particularly 
effective in supplementing food products of cereals whose proteins lack these 
special constituents. The proteins in our ordinary food are built up of certain 
amino-acids which are linked together jiifit like the building stones of a 
house. Now all proteins contain these amino-acids, or building stones, but 
some essential ones are missing from the proteins of certain foods, and others 
again are present in varying proportions. Thus it has been shown that 
neither animals nor men can maintain their bodj", weight and proper growth 
and nutriment when fed on maize, or certain legumes. Similarly the proteins 
in wheat and barley, whilst sufficient to maintain bodj" nutriment, will not 
suffice to promote growth. The first two have been shown to be due to the 
absence of a certain building stone, an amino-acid known as tryptophane, 
and the second two proteins to an absence of another building stone known as 
Ivsine. In order therefore to maintain proper nourishment and growth, the 
proteins taken in with the food must contain these two amino-acids, viz,, 
tr 3 "ptophane and h’sine, and it is because meat proteins satisfy this condition 
that they form such a valuable food. Now it is well known that vegetable 
proteins will not replace animal proteins in a dietary, and hence a perfect 
food must be made up so that all these building stones are not only present, 
but also occur in suitable proportions. 

Now, we find that groundnut cake, besides containing a high proportion 
of protein, contains certain amino-acids in quantity. These amino-acids be¬ 
long to the same group as those found to be deficient in the proteins of wheat 
and'barley, viz., lysine. By mixing groundnut meal with wheat flour and other 
cereals we are able to add these missing building stones. Again the 
particular proteins in the groundnut meal are deficient in the amino-acid 
tryptophane, so in order to overcome this deficiency we add dried milk in 
certain proportions. The groundnut cake when mixed with dried milk 
therefore gives us a flour of very high protein content, these proteins contain, 
as far as we know, all the various building stones necessary for growth and 
maintenance of nutrition. We find, however, that these tvvo constituents do 
not go into solution very readily, hence the flour is mixed with sodium 
carbonate or bicarbonate, in which the other two constituents are readily 
soluble. The new flour thus consists of groundnut cake, dried milk, and 
bicarbonate of soda. The bicarbonate of soda acts also as a preservative, 
and assists in the process of baking. All these three constituents can be 
obtained in India in any quantity, and at a very cheap rate. The materials 
used may be prepared with the use of the existing mill machinery so that no 
additional outlay of capital is lequired. 
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Now, besides containing a large amount of protein, this new flour is rich 
in fat and mineral salts. 01 the latter the most important feature is its 
richness m phosphatess (phosphoric acid). In all foods, mineral salts cannot 
be replaced by anv of the other forms of nutritive maieiial present, eg., 
proteins, fats, and caiboh\diates. The caibolndrates and fats in the food 
supply the chief soiuce ot energy for the production of heat and work, and 
to a ceitain extent these may be interchanged, but neither of these nutiitive 
constituents can replace proteins in the diet. The new flour is found to be 
deficient in caibohydiates so that for ordinary purposes of breadmaking it is 
suggested that ordinal\ wheat flour be mixed with it in the proper proportion 
(3-1) to make up this deliciency. The resulting product has now the 
following composition. 

Grammes per cent. 


Water 


6'8 

Protein 

• * • 

15-9 

Fat 

... 

10\^ 

Carbohydiales ... 

... 

66’0 

Ash 

... 

10 


This represents as nearly as possible a ‘‘perfect” food, and as such 
approximates very closely to a patent German food sold in India before the 
war at Rs. 6 per pound. This flour can be made in India at about one-tw’enty- 
tourth of the cost of the German product. If the wheat flour is not added, 
the new’ flour makes a valuable food for invalids and tor patients suffering 
from diabetes and allied conditions. 

Bread made from the new flour has been subjected to analysis, and sent 
out for tiial The results of these trials are very encouraging, as the bread 
is described as pleasant to the taste, easily manipulated, and possessing good 
keeping qualities. 

The abo\e account represents an attempt to bring foiwvard evidence to 
show’ the possibilities of great improvement in the groundnut industry’. Not 
only can the production of Arachis oil be improved, but the resulting ground¬ 
nut cake has a very high food value. The paper-like husks serve an useful 
purpose for stuffing mattresses and cushions, and also as a possible source of 
cellulose (55 per cent) for paper-making, or as a source of fuel. The thin 
brow’n coating over the kernel may be used for manure, as also the ashes 
from the shells, if these are used as fuel. The leaves and branches of the 
plant form excellent fodder for cattle, and the groundnut cake also is a 
valuable cattle food. From the above account it will be seen that theie is 
absolutely no w’aste in the groundnut industry, and for the oil alone the 
commercial value is great. 

Now that the export trade is cut off, there should be a great demand for 
this oil in India as a substitute for olive oil, and there are several oil-crushing 
mills in this country capable of carrying it out, A glance at the figures of 
the Indian expoit trade before the w^ar show's in w’hat large quantities these 
oil yielding nuts lett the country. With the German sources of supply- 
cut off by reason of our acquisition of most of their colonies in Africa, 
practically the whole trade in oil-containing seeds rests in the hands of the 
British Empire and America, two great allies. The w’hole groundnut industry 
in India has therefore a great future if properly worked, well supervised, and 
advantage taken of the means of utilizing all the various by-products. 

For further details the reader may be referred to Handbook of Com¬ 
mercial Products, Indian Section, No. 24, Calcutta, 1893; The Commercial 
Products of India, 1908, Sir George W^att; Article in Indian Journal of 
Medical Research, Volume IV, No. 4, April 1917, page 786. 

All inquiries on this subject should be addressed to the Secretary 
Indigenous Industries Committee, Secretariat, Bombay.— ActRIC. Journ. of 
India, Vol. Kill, Pr. II., April 1918. 
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THE GROUNDNUT. 

W. D. KERLE. 

Assistant Inspector of A^riciiUnre^ and Experimentalist^ 

Hawkesbury Aiirktillural Collej^e. 

INTRODUCTION. 

An investigation of the possibilities of peanut cultivation, both as to 
production and market, together with numerous inciuiries by farming inter¬ 
ests, has led to this summary of the available information from departmental 
and other sources. It is only too apparent that our own information must 
be very largely supplemented by the accumulated knowledge of countries 
with an extensive peanut experience. 

Free use has also been made of reports of field trials made by the 
Experimentalists at Grafton Experiment Farm (Mr. K. B. MacPherson) and 
at Yanco Experiment Farm (Messrs. A. N. Shepherd and J. M. Pitt). 

The peanut (Arachis hypo^cea Linn.) is known in dilferent localities as 
the groundnut, earthnut, goober, ground pea, pindar, and mandubi. 

Its native habitat has been for a long period a matter for dispute among 
botanists, and has never been definitely settled. Some favour an African 
origin, but the weight of evidence brought by De Candolle* seems to 
indicate be 5 'ond doubt a Brazilian origin. It has never been found in a wild 
state, but the fact that six other species of the genus have been found wild 
in Brazil is significant. It became an extensively cultivated plant between 
the tropics of the eastern continents many years before its merits were 
recognized in the supposed land of its origin. Authentic records show it to 
have been an important article of food of the African natives in the seven¬ 
teenth {Century, for it to have been included in the cargoes of slave ships as 
part of the provisions for the captive negroes. This has led many botanists 
to believe it is of Eastern origin, and to endeavour to trace its spread from 
Japan or China through India to Africa. If it is of Brazilian origin, then we 
might well ask how the species came to he distributed in the old world. De 
Candolle, than whom we have no more reliable authority, is inclined to 
believe “ that the first slave ships carried it from Brazil to Guinea, and the 
Portuguese from Brazil into the Islands to the south of Asia in the end of the 
fifteenth century.'’* 

One of the greatest peanut-producing countries of the present day is the 
United States of America. The commercial importance of the peanut there 
dates from between 1865 and 1875, although it was introduced in the early 
days of settlement. The development of the industry in the last forty years 
has been phenomenal, owing to the soil and climate, particularly of the 
eastern states, being admirably suited to its grow’th, and to the increasing 
demand for home consumption m the wide range of purposes for which it is 
adapted. In the last ten years the increase in production has been very 
rapid, and the most recent valuation in the peanut belt gave the holdings as 
worth £4,000,000. No less than 220,000 farms, aggregating 885,000 acres, 
are engaged in peanut production. 

* Ir*odgine des Plantes cuUivws, 
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In 1908 the estimated value of the commercial crop was £2,400,000, and 
since then theie has been an increase of 25 per cent. 

With reijard to the cultnation of the crop in Australia, practically 
nothing hab been done on a commercial scale. In Xew’ South Wales the first 
introduction of American \aiieties by the Department of Agriculture was 
made in 1912. since which year they have been given a thorough tiial and 
have proved beyond doubt that thev are eminently suitable for our climate 
and soils. Excellent yields have been obtained, and when their commercial 
value is thoroughly realised and the proper labour sa\ ing implements have 
been obtained, etc., there should be a big futuie tor the crop in New’ South 
Wales, Queensland, and Victoiia. We should at least endeavour to produce 
£30,000 w’orth of nuts annually imported fiom China and Japan to supply 
the local domestic demand. 

Although peanuts me usually regarded only as the roasted aiticle, this is 
only one toiin in which they are used. They are used very extensively in the 
manufacture of confections and food products. It is, for example, one of the 
most important of the w’oild's oil products, the United States alone utilizing 
nearly 1,000,000 gallons annually in the manufacture of oleomargarine. 

As a farm product it is ot considerable importance, tor the entiie pLiiit 
is almost a balanced ration, being rich in protein, cat bohvdrates and fat. 

BOTANY. 

The peanut belongs to the order Leguminoses, and is botanicall.\ named 
Amclns hypogiva Linn., in reference to the chaiacteristic manner in which 
the fruit IS matured underground. Among the members of the order it is 
unique, for no other plant possesses this peculiar habit. 

It is an annual: and strictly speaking, its fruit is not a nut but a tine pea. 
Its stems are procumbent, spreading or erect, angular, thick, pale-green and 
hairy, especially towards the extremities. The leaves are compound leaflets 
obovate, micronate, margin entire, ciliate w’hen young, smooth and almost 
leathery with age, leaves closing slightly at night and in rainy w’eather. The 
flowers are small and yellow’ in colour, and carried at the end of a calyx 
tube wnth the ovary at the base. As soon as fertilisation takes place the 
petals fall, the peduncle, or short thick stem that carries the low’er portion 
of the flower elongates and penetrates the soil, w’here the ovary at its 
extremity begins to enlarge and develop into a pale, wrinkled slightly 
cur\’ed pod containing edible seeds. If after the fall of the flower the 
peduncle does not, thiough accident, penetrate the soil it withers off and 
dies. The pod is woody and veined, the testa red or browm, and the embryo 
possesses two large fleshy cotyledons and a very short radicle. The roots of 
the plant are branched, but not fibrous. Characteristic of the Legitmino^ce, it 
contains on its rootlets tubercles of various sizes. These tubercles or nodules 
contain myriads of microscopic organisms (rhizobia), w’hich have the power 
of collecting the free nitrogen of the atmosphere and storing it within the 
tubercle, where it can be utilised by the plant or may supplement the nitrogen 
content of the soil. For this reason the peanut is a most desirable crop for 
soil renovating or improvement. 

CLIMATE. 

The peanut will thrive under a wide range of climatic conditions, but 
that best suited to the production of profitable crops is one in which maize will 
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^row luxuriously. Ideal climatic conditions are an early spring, a moderately 
hot summer of even temperatures with light rainfall, and a comparatively 
dry autumn, so that harvesting may take place with the minimum of injury 
to the nuts and vines. The crop is very susceptible to irost; a climate in 
which there is a season of five months free from frost is necessary. 

Being such a largely cultivated plant and a native of intertropical 
countries, it might be i*egarded as only suitable for warm, moist climates, 
but it has been very successfully cultivated in the United States as far north 
as the southern portion of the States of Illinois and New Jersey. It has been 
noticed, however, that the climate affects the quality of the nuts, those grown 
in tropical countries having a considerably higher oil content than the same 
varieties grown in the temperate zones, and consequently are the more 
valuable for human food. Analysis of the same varieties grown iu different 
latitudes would seem to indicate that “the content of oil is in inverse 
proportion to the distance from the Equator.”* 

That portion of our own State which most nearly approximates the ideal 
climatic conditions for the peanut is the North Coast. There are, however, 
other districts where it could be grown with a similar measure of success, 
particularly for oil production and for feeding to stock. In the United States 
the limits of profitable production are between the parallels of 26 degrees 
and 40 degrees north latitude, the nuts most in demand for human food 
being those raised between 36 degrees and 37 degrees. The whole of New 
South Wales lies within the corresponding parallels of south latitude. 
While taking cognisance of this similarity of latitudes, we must not lose 
sight of the modifications in climate due to the very different distribution of 
land masses and ocean currents in the two hemispheres. The Department's 
experience indicates the Murrumbidgee Irrigation Area and the North and 
Central Coast as climatically suitable districts, but it is exceedingly likely 
that the establishment of the peanut in those localities will lead tc) its 
profitable production in most parts of the State, with the exception of the 
highlands and southern slopes. 

SOIL. 

The class of soil that will produce the most marketable nut for roasting 
is a light, sandy, calcareous loam, greyish in colour, and with a well-drained 
clay subsoil. Darker soils contain a high percentage of iron or other mineral 
or organic matter, which may impart to the pods a dark stain and depreciate 
their market value. It is important to realize that this staining of the shell 
has no detrimental influence on the quality ot the kernels. However, as is 
the case with all other crops, cognisance must be taken by the producer of 
market prejudices, and he can only hope that the future will see a more 
rational and scientific basis for market standards. 

Although a sandy soil with a moderate amount of humus and rich in lime 
is regarded as ideal, the largest nuts and often the heaviest jdelds are obtained 
on clay soils containing a high lime content. Practically any soil that can 
be reduced to, and kept in, a friable condition will grow peanuts. It is 
essential for the soil to contain a fair percentage of lime in an available 
form, or unfilled pods will restilt. Stiff tenacious clays (which are invariably 
cold and inert), sour badly drained soils, and those which become so set and 

•FAKiiKRV Bulletin No 25. U. S. Dept, of Agric. 
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firm on the surface as to prevent penetration of the peduncle and consequent 
failuie to pod, are quite unsuitable for peanut growing. 

In this State there is an abundance of soils that will produce to perfec¬ 
tion the bright, clean pod required for roasting, and an even larger area is 
available for the production of the less attractive, though often laiger nut, foi 
use in the manufacture of confections, peanut oil, etc., or for use on the farm 
as food for live stock. 

PREPARATION OF THE SOIL. 

The factors chiefly influencing the preparation of the soil are its physical 
nature, the climate, and the time of sowing. The object is to have available 
at sowing time a deep, friable seed-bed, with 5 or 6 inches of well-worked 
soil. The cultural methods adopted to obtain these conditions will depend 
on the district. In the coastal districts, where the cropping is usually intense, 
only short periods are available for prepaiation. As soon as the preceding 
crop has been harvested, the land should be ploughed, care being taken to 
completely cover any stubble or organic matter, which must be well decayed 
before sowing is attempted. 

The ploughing should be deep (6 or 7 inches), but the subsoil must not be 
brought to the surface. After ploughing, harrows and cultivators should be 
employed to work the soil, which can be allowed to lie idle until sowing 
time, when, if it has been set by rain, it should be cross-ploughed to a depth 
of 4 or S inches, harrowed and sown. If it is still in a fairly loose condition, it 
will only be necessary to cultivate to prepare for sowing, using the spring- 
tooth or disc cultivator. A handy implement which following the plough, 
turns, pulverises and levels the soil in one operation, leaving it in a good 
condition for sowing is the pulverising harrow. When the surface is 
cloddy or, in the case of sandy soils, rather too loose, a very effective 
implement that will leave the soil in a compact, fine, but not smooth condi¬ 
tion is the packer. 

It is essential that all possible means should be adopted to destroy weed 
growth, so that a clean fallow is presented when the seed is sown, otherwise 
the young peanut plant will be suffocated. In general it might be said, for 
the coastal districts, that the preparation necessary for maize is equally as 
efficacious for peanuts. In less favoured districts where the rainfall is 
normally meagre, more thorough cultivation is necessai-y to conserve the 
moisture that tails before sowing, and thus to augment the rainfall of the 
growing period. 

In these districts early autumn ploughing is necessary, as is harrowing 
or cultivating after every rain of any magnitude in order to conserve all the 
moisture possible. At seeding time it is only necessary to cultivate and 
harrow to prepare the soil for sowing; in fact, ploughing at that time may 
result in serious loss of moisture by evaporation. 

In districts where the rainfall is excessive for several months of the year, 
or where the drainage is poor, slight sowing ridges should be constructed in 
preference to drilling. 

The peanut responds to thorough cultivation more quickly than most crops, 
and every effort should be made to produce a seed-bed characteristicalb' 
fine, mellow and clean.—AoRicuLTUKALGAZETTEof N.S.W.,Feb. 2,1918. 

(To ba cottiinued)^ 
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CULTIVATION OF THE POTATO. 

THE EDITOR. 

Qtiecmland Agricultin ol Journal, 

(Continued from f. 224.) 

CROSS FERTILISATION. 

Mr. Fixdlay, the celebrated raiser of so many new varieties of potatos, 
in the course of a lecture before the Glasgow and West of Scotland Agricul¬ 
tural Discussion Society, spoke as follows on cross-fertilising and raising new 
varieties from seed :— 

In the first place, I am distinctly of opinion that natural cross-fertilisation 
never took place in any part of the world at any period of the woiid^s 
history. The blossom of the potato has a faintly sweet smell, yet it secretes 
no honey or nectar, and the pollen seems to be a bit too sharp and tasty to 
suit the palate of even the most voracious insect. In fact, it is highly 
poisonous, and I daresay that is where their objection comes in. 1 have 
seen now and again a bumble bee, no doubt attracted by the sweet smell of 
the blossom, alight on the edge of the petal, but never saw one explore the 
bloom, as is their habit where they expect to find either nectar or pollen. 
As the most casual observer will have noticed, tlie potato is an early closer, 
shutting up its blossoms between 2 and 3 o^clock in the afternoon, and, by 
reason of a certain twisting process, put it out of the power of any nocturnal 
moth or other insect to gain access to either nectar or pollen, even though 
they both were there. In the second place, 1 hold it is utterly impossible 
for the pollen of one blossom to be wide-borne, and so fertilise another, even 
on the same plant, one reason being that it is too heavy, and another, and 
more important one, being that it is a bi-sexual plant. Both the sexual 
organs are in the same bloom, the anthers or pollen cases being the male 
parts, and the pistil representing the female. And it further appears to me 
that, for some reason which I have not been able to discover, the potato 
plant is by nature opposed to cross-fertilisation, for, immediately the pollen 
in the anthers is matured, the bloom twists itself up harder than ever round 
the pistil, and no longer opens out to greet the sun. The bloom then no 
longer stands erect on its stem, but begins to hang down, sw’ajdng in the 
breeze. The pollen falls down into the narrow space formed by the twisting 
of the petals, all around the bulbous point of the pistil. The bloom thus 
remains for the matter of two days, and then falls off. Strange to say, the 
pistil only absorbs a very limited portion of the pollen. Yet what is left, so 
far as I have been able to discover, is perfectly inert. The potato, as I have 
already said, is, in my opinion, opposed to cross-fertilisation. 

HOW HE RAISES FROM THE SEED. 

Continuing, Mr. Findlay said, dealing with his method of working:— 
First I get a shallow seed pan, such as gardeners use, attend to the drainage, 
fill it up, or nearly, with well-decomposed leaf mould, to which has been 
added a little fine sand. I take a flat piece of wood, and beat it down fairly 
firm and level, and sow the seeds thinty and evenly over the flat and firm 
surface. That done, I take and sift, after adding more sand, some more of 
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this leaf mould. The sifting will remove all grit and stones. Xovv sprinkle 
a small portion over the seeds, but see that you do it evenly and not over 
thick—as near to an eighth of an inch as you can; give also a slight beat 
down. If the mould is fairly moist, you need not give any water for at least 
two days. Set your tray, to be out of the way of mishap, into the sunny 
corner of a cold frame. Put a piece of old newspaper or other paper over 
the tray, covering up with a piece of glass. Your great care now is to see 
that you do not allow the earth or mould to get dry ; at the same time you 
must guard against making it too wet. In a week or ten daj's your seed 
should begin to braird. You must then give them more light and air. With 
average care, in a very short time you will have nice plants. When about 
an inch high, put them out in small pots singly. In another three weeks oi 
so, if the weather is suitable, and the season far enough advanced, plant 
them out in the open where you mean them to be permanently. After this, 
your work is all in the ordinaly course ; only, lemember this, you must take 
care when you harvest them to keep the produce of every plant by itself —I 
mean those you intend to grow again. Fifty per cent, or more will be of no 
use to go further with ; and this 50 per cent, left year bv year, you, if wise, 
will further reduce, until at the end of four years you have only one or two 
left as the sole representatives of your labour and care. 

I am not aware that any attempts have been made by Queensland potato- 
growers to raise new varieties from seed. The potato plant flowers fieely 
in this State, although the flowers usually drop off before the fruit or apple” 
is formed. Where, however, the “fruit” as distinct from the “tuber” 
comes to maturity, there is no other reason w’hy Australian growers should 
not evolve a prolific disease-resisting potato equal to some of those lately 
raised from seed in England and sold at such enormous prices. A corres¬ 
pondent of the Agricultural Gazette, London, has, through the inquiry 
column of that journal, elicited the follow'ing instructions for raising new 
varieties from seed :— 

Those who desire to produce new varieties of potatos must first practise 
the art of cross-fertilisation, and must possess abundant patience. Like 
many other species which are not habitually multiplied by seed, the potato 
has a remarkable tendency to revert to the wild form. It may be necessary 
to cultivate 100 or even 1,000 seedlings, before finding one which is really 
worthy of a place among the better varieties already existing. M. Vilmorxn 
says that in France the raising of seed potatos has been proceeded with in 
a somewhat haphazard manner; whereas in England, on the other hand, a 
more systematic method has been followed, richness in starch, excellence of 
flavour, power of resisting disease, with little tendency to develop haulm, 
being the characters we on this side of the channel generally seek. With 
regard to cross-fertilisation, it is rather a delicate operation, and needs time 
and attention to details. Directly the flower begins to open, the anthers 
must be removed carefully with a pair of fine-pointed scissors. This is 
necessary to prevent its own pollen from falling on the stigma and sclt- 
fertilisiiig the ovary. It is w^ell also to tie a piece of soft muslin round the 
emasculated flower. You have now to examine the flowers of the other 
variety which is to act as the male or husband. You may have to examine 
dozens of flowers before you will find one with its anthers bearing the 
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precious pollen in a powdery form, as some varieties are exceedingly shy 
pollen-bearers, owing to the energies of the plant being occupied in pro¬ 
ducing tubers at the expense of full development of its masculine attributes. 
When you find the pollen dust, collect it carefully on the point of a clean, 
dry camel-hair brush, and gently brush it on the point of the stigma or 
female organ that you had previously protected by means of muslin. You 
must, however, not do this prematurely', but wait till you observe the point 
of the stigma covered with a viscous-looking fluid. Then, and then only, 
the stigma is ready for the nuptial rites to be performed. Do not remove 
the muslin ; this will serve to prevent the berry when ripe from falling and 
scattering its precious seeds. It will easily' be ascertained when the berry is 
ripe, and then the latter should be gathered, placed in a box in a room to 
become thoroughly dry, after which remove the seeds, place them in a packet, 
and store them away safely till spring. But, when the seed has been saved 
after much pains and trouble, it will require some humouring when it is time 
to sow. Then the seeds should be sown in pans or shallow boxes 3 in. deep, 
containing an inch of drainage, then a layer of moss, and sufficient compost, 
equal parts of light loam and leaf-mould, to fill the box or pan to the top. 
Press the compost down firmly with a piece of board, and sprinkle some 
fine sand over it. Sow the seeds thinly, and then cover with an inch of finely 
sifted mould. The soil must not be too moist or too dry, as the seeds may 
die in one case or rot in the other. The seedlings should appear in about 
ten days, and they must have abundance of fresh air. Some writers suggest 
that the soil should be baked before sugaring it over the seeds, as the 
damping-off fungus is rather to be dreaded. 

JUDGING POTATOS AT SHOWS. 

Because a potato has a high-sounding name, and because it is a new 
variety, judges are satisfied to examine the interior and exterior of the raw 
potato and award it a prize or disqualify it according as its symmetry and 
healthy appearance appeal to their judgment. But does this examination 
satisfy the public ? What the farmer wants to know is, its cropping power 
and its powers of resisting disease, and its early or late appearance on the 
market. What the housewife wants to know is, what are its cooking pio- 
perties. It is of little importance that a certain potato exhibit has obtained 
first prize, for a crop must be a very poor one if, out of 5^ 10, or 20 acres a 
bag or two of tubers cannot be obtained which will satisfy a judge in all that 
concerns the eye. But there are splendid-looking potatos which will not 
stand the cooking test. Some, when cooked, smell of the earth; others 
show none of that beautiful mealy appearance which is the characteristic of a 
good cooking potato. One that bursts its jacket when properly cooked, and 
shows a beautiful dry mealy exudation is surely preferable to one that is 
soapy or waxy. The market price of potatos depends largely on the quality 
of the cooked tuber. At some shows the judges are supplied with a plate of 
hot cooked potatos of each variety exhibited, and thus are able to determine 
what, after all, is the only true test of the value of a potato—its cooking 
qualities. Size is certainly not everything. It would be a move in the right 
direction if all potato exhibits at shows were accompanied on judging day 
by a dish of each variety cooked by an artist—for to cook a potato properly 
is a work of the culinary art not understood by all cooks. 
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QUANTITY OF SEED POTATOS REQUIRED TO PLANT 
AN ACRE OF LAND. 

Those fanners who have been planting potatos year after year do not 
requiie to be told how man} hundredweights or tors they require to plant a 
given area, but there are many taking up farming nowadays for the hist time, 
and not being brought up to the business, ha\e a ^ei\ little, if any, idea of 
the quantities of any kind of seed required per acre for field crops. To such 
amateur farmers the follow mg advice will be acceptable :— 

The quantity required to plant an acre of land with potatos is, of 
course, regulated by the size of sets and the distance apart they are planted. 
There is a great difference of opinion as to the size of sets to use. Generally, 
when potato growers are discussing the size of sets to use, if they are asked 
w^hat w'eight the sets should be. they don’t seem to know what is meant. 
One man says he prefers a good big set, another man prefers a small set— 
neither man seems to know the weight of the sets he is advocating. It will 
perhaps be a guide to some growers to know’ that a potato as large as an egg 
w'eighs as much as the egg and an ordinary hen egg w’eighs 2 oz. Some 
grow’ers consider a potato as large as a hen’s egg will make tw’o sets—this 
w’ould be 1 oz. for each set. With potatos planted 2 ft. from row to row^ 
and 1 ft apart in the rows, it w’ould take 21,780 sets, and the sets w’eighing 
1 oz. each it w’ould take 12 cwt. 0 qr. 17 lb. 4 oz. of seed to plant an acre ; 
this is about the distance apart generally adopted in small gardens. On the 
farm, potatos w’ould require to be planted about 2 ft. 6 in. by 1 ft.—this 
w’ould take 9 cw’t. 2 qr. 23 lb. of seed : wdth 1 oz. sets at 2 ft. 6 in. by 1 ft. 

3 in. it takes nearly 8 cw’t. of seed. The size of sets is one of the most im- 
poitant things the farmer that has to buy his seed has to consider. Seed 
potatos the size of^hen eggs are the most economical to buy ; each potato 
will make twro sets, and each set will grow^ as good a plant as a whole potato 
th§ size of an egg, 

DISEASES OF POTATOS. 

It is perhaps not stating too much to say that a very large percentage of 
disease is due to tw’o specific causes, both of which could be prevented. 

Unfortunately, the means of prevention do not generally commend 
themselves to the majority of Queensland potato-grow’ers. An important 
fact which has been observed is, that when diseased potatos are planted, 
after the crop has been lifted, the remains of the old seed potatos, when 
brought to the surface of the ground, will produce a crop of fungus bearing 
myriads of spores. If such old seed potatos are kept buried in soil until 
the following season, and then exposed to light under favourable conditions, 
fungus fruit is still produced, and continues to grow so long as a scrap of the 
old potato remains. One often sees in horticultural periodicals, statements 
to the effect that, say, 10 acres of badly diseased potatos were ploughed in, 
not being considered worth lifting. Now’, in the face of this, it is not 
difficult to understand where the germs that first infest a crop come from, 
and with the well-knowm necessary conditions of moisture and w^armth, an 
epidemic breaks out at once. If the necessary' conditions are wanting, how'- 
ever, the fungus, although present, cannot attack the potato leaves ; bat the 
absence of disease does not necessarily prove the absence of the fungus, but 
only the abs^ngp of the conditions necessary’ to enable the fungus to attack 
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its host. In all probability, the fungus is always present in land where 
jpotatos are grown at short intervals, as in this State. 

It is just as important to collect the old “ sets,*’ or the whole crop of 
diseased potatos, as it is to gather the soimd ones. “ But,’* says the farmer, 
“ such work would never pa 3 ^** It might not appear so, but eventually it 
would more than pay. 

A second very fertile source of disease is due to planting infected 
potatos. Perhaps no farmer would plant obviously diseased potatos, but 
the danger arises when the potatos exhibit none of the external signs of the 
disease, but when cut, just show indications of the discoloured patches 
characteristic of the fungus. The obvious check to this source of danger is 
to cut all potatos used for planting, refusing those suspected of being 
diseased. 


POTATO SCAB. 

This disease, characterised by the presence of scurvy or scab-like patches 
on the skin of the potato, is very prevalent during certain seasons; and, 
although the edible portion of the potato is not injured, the market value is 
much depreciated. There is also another form of scab superficially re¬ 
sembling the one described, caused by an organism called Oosj^ora scabies. 
The disease is prevented in both cases by steeping seed potatos for two 
hours in a half a pint of fomalin mixed with 15 gallons of water. 

Another remedy is said to be efiicacioiis, and that is, to dissolve 2 oz. of 
corrosive sublimate in 16 gallons of water; when fully dissolved, put the 
seed potatos in a bag and immerse them in the mixture, not leaving them to 
soak, but only long enough to ensuic that all the seed is thoroughly wetted. 
Corrosive sublimate is highly poisonous, and must be handled carefully, a 
wooden vessel being used to dissolve it in. A potato affection was, in 1899, 
brought under the notice of the Queensland Department of Agriculture as 
occurring in the Gramzow and Alberton districts of Beenleigh, and it was 
found to be identical with the new disease of the potato plant whose nature 
and cause were first made known in 1894 by Mr. Henry Tryon, Govern¬ 
ment Entomologist. The disease was probably brought into the Beenleigh 
district many years since in seed potatos. 

The ssmptoms of the disease are as follows :— 

When the potato plant is in process of vigorous growth, and exhibits 
every evidence of healtli, it suddenly commences to droop as if lacking 
moisture; after a few hours it generally becomes flaccid, its branches bend 
downwards, and its leaves have their edges turned inwards so as to expose 
their under surface. These events happen in a few hours, and the plant 
thus smitten never revives, but gradually succumbs. On examination, the 
roots and tubers will be found, to all appearances, perfectly sound. But 
careful examination reveals a faint, ring-shaped line, which is seen on 
the section of a healthy tuber at a short distance within and parallel to the 
surface. This ring of the healthy tuber is more evident than usual from 
having become darkened in colour. Later on, an opaque, thick, white, 
tenadous fluid exudes in minute quantity from the eyes of the tuber; and it 
is this which causes the earth to strongly adhere to these points when the 
tuber is taken from the ground and permitted to dry. If kept perfectly dry, 
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the tuber usually underi?oes no destructive changes ; but if left in the soil, or 
placed in a damp atmosphere, destructive changes occur and eventually the 
whole potato becomes a mere mass of corruption. Mr. Tryox has described 
minutely the whole course of the disease in the issue of this Journal for Julv, 
1899, to which I refer my readers. 

TREATMENT. 

As soon as the disease is recognised, every part of the affected plants 
should be removed, leaving not a paiticle behind. Then the ground should 
be opened up and lime applied to kill the plant microbe. Once the disease 
has shown itself, potatos should not be again planted for tlie succeeding 
crop on the same Lind, but two or more crops of, say, maize or brown millet, 
should be taken off. It should be noted that no plants of the same order 
should be planted on the infected ground, especially not toniatos. 

THE IMPORTANCE OF SPRAYING POTATOS 
A few experiments conducted by the Unhersity College of North Wales 
in spraying potatos clearly emphasise the importance of conforming to this 
modern innovation in farm practice. These trials were carried out on 
different farm's in the counties of Anglesey, Carnarvon, Denbigh, and Flint. 
Ill every single instance spraying gave good results, in some cases markedly 
so. In the matter of marketable potatos the average in the unsprayed crops 
was 7 tons 19 cwt. 96 lb. per acre. When sprayed once there was an 
increase of 1 ton 8 cwt. 91 lb.; sprayed twice, 2 tons 1 cwt. 26 lb.; but the 
late sptaying did not effect such a large increase. There were fewer small 
potatos by the use of the sprayet, and less than half the diseased tubers 
when twice sprayed. The following directions have been issued by Pro¬ 
fessor Winter, indicating how the opeialions may be carried out:— 

Directions for Sfraying Potatos, 

The following dressing is sufficient for 1 acre :—24 lb. sulphate of copper 
(98 per cent, pure), 30 lb. pure washing soda, 120 gallons of water. Washing 
soda is recommended in preference to lime. As in practice it will usually be 
difficult to dissolve the above quantity at one operation, w^e would suggest 
that the mixture should be prepaied in a wooden vessel which will hold 25 
gallons of water. First wash out this vessel thoroughly, and pour into it IS 
gallons of clean water ; then take 4 lb. sulphate of copper broken to a fine 
powder; place it in a canvas bag and stir it about in the water until the 
sulphate of copper is all dissolved. Next dissolve 5 lb. of washing soda in 
5 gallons of water in a separate tub; then pour the washing soda solution 
into the sulphate of copper solution, aud stir well. The mixture should then 
be tested w'ith blue litmus paper ; if the litmus is turned red more washing 
soda should be dissolved, and steadily added until fresh litmus paper put 
into the solution remains blue. The quantity of material thus prepaied is 
sufficient for one-sixth of an acre. As the nozzles of spraying machines are 
^ily choked, the mixture should be poured into the machine through a 
ganvas cloth. Sprajing should be done twice, three weeks apart. 

PREPARATION OP THE SOIL* 

In regard to ordinary tillage cultivation, it is indisputable that land 
intended to bear a good yield can scarcely be brought to too fine a tilth. 
The rootlet will spread with greater rapidity, and be enabled to take up their 
putrjiment better, if the soil is well pulverised. 
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If forest land is to be operated on, the first work necessary is, of course, 
stumping and clearing off the growing timber at least two months before the 
land is to be broken up. If the soil is black and heavy, as it is in many 
parts of the State, notably in the Lockyer district and on the Darling Downs, 
it should be broken up in the autumn, and allowed to be fallow until the end 
of June, when it should be harrowed down as fine as possible, and then well 
rolled. Then the land should be ploughed a second time, crossways, to a 
depth of 8 in. or more. By so doing the sour soil is turned to the top, and 
the soil which has been mellowed l)> sun and rain will be laid under. 

Now let the land lie till the end of July. At that time, scarify it with a 
cultivator, and then give it a final ploughing and harrowing, when it will be 
in fit condition to be planted in September. 

If new scrub land has to be dealt wdth, when the scrub has been felled 
and burnt off, the stumps will remain in the ground for some three years, 
when most of them will have rotted otit or can more easily be removed than 
when they were green. But although the whole of the land is permeated 
with a network of roots, potatos may be planted by breaking it up in rows 
2 ft. wide with a strong hoe, which easily cuts through the soft roots of the 
scrub trees. There is no danger in this case of stagnant water collecting in 
the rows as the porous scrub soil will drain off the superfluous moisture ; 
hence potatos can endure far more rain in such soil than if planted on 
forest land or on black soil plains. 

The season for planting having arrived, the next thing to consider is 
whether whole potatos or cut sets should be planted. This will all depend 
upon the season, whether the autumn or the spring sowing. For the winter 
crop whole seed is preferable, whilst cut sets are usually planted for the 
summer crop. I have already given the quantity of seed potatos required 
per acre as varying from 8 to 12 cwt., according to circumstances, distance 
between rows and plants, and the use of wdiole or cut potatos being the 
chief factors determining the quantity needed. When the seed is cut, it is 
well to sprinkle the sets with dry ashes, which will have the effect of 
hardening the cut surfaces and preventing the possibility of rotting should 
the seed lie over long in the ground before coming up. If, however, the 
seed has been properly sprouted before planting, there is little danger to be 
apprehended. The seed should be carted to the field in bags and placed at 
convenient distances along the rows, which are now’’ being drawn to a depth 
of about 5 to 6 in., at a distance of 2 ft, 6 in. apart. The sets are laid in the 
furrow at from 12 to 14 in. apart, cut side down. The planted rows may be 
covered with the harrow. .... 

AFTBRmCULTIVATION. 

Cultivation follows planting very closely, but interference is not needed, 
if the land is clean, until the haulms begin to show above the ground : then 
it is necessary to run a light, one-horse harrow over them, which can be 
safely done until the stalks are up some 2 in. above the ground, without any 
injury to the after-growth. This method will save a great deal of labour with 
the hoe, of which, however, there will be plenty needed before the potatos 
are fit to hill. The more work that is done among the roots in the way of 
loosening the soil, either with hoe or scuffler, between the rows, the more 
likely is the farmer to get a fair return for his labour, provided always that 
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the season be favourable. But even if the weather be dry cultivation w ill 
be a great help to the plants by preventing evaporation of what moisture 
may be present in the soil. The farmer must, however, be careful to avoid 
disturbing the plant after the tubers aie formed on the rootlets, and, theie- 
fore, he should not cultivate too closely. 

As the haulms grow higher, tresh soil must be drawn around them ; in 
other words, they must be hilled up as the plants grow. This provides fresh 
plant food, siippoits the haulms, and keeps off superabundant moisture. 

HARVESTING. 

The first thing to make sure of before digging the crop is whether the 
tubers are sufficiently ripe to be lifted. The surest signs of maturity are the 
drying off of the haulms, and the firm setting of the potato skin. The winter 
crop may safely be left in the ground until the tubers are dead ripe, as there 
is little fear of any damage being done to them by flies and other insects ; 
but the summer crop runs great risk from the potato lly and from sun heat. 
It is therefore advisable to take the latter up as soon as the haulms begin to 
wither and turn brown. The skin will not be so firmly set, and hence the 
potatos will have a ragged appearance, and will not keep so well as if thev 
had been allowed to remain in the ground until perfectly ripe. 

Potatos may either be taken up with a digging fork, with a long handled 
shovel, with an ordinary plough, with a potato-digging plough, with the 
potato-digging machine, of w’hich latter there are several in the market, 
and two—the Daniels and the Jackson —lately invented and perfected in 
Queensland by the inventors whose names they bear. 

In the early days of potato growing m the light scrub soils, I found the 
long-handled shovel a better implement than the fork, no potatos being left 
in the ground; the labour also being less back-breaking. One ton a<day was 
a fair day^s work with this implement, and none of the potatos were injured 
by a tine of the fork being stuck into them. A swing plough will do the 
work more expeditiously, of course, and without the same risk of damage, 
but still there is always some damage done by scratching the tubers ; and, if 
the ground is at all weedy, many potatos will be left behind, which will 
have to be picked up by hand when cultivating for the succeeding crop. 

In the absence of a regular digging machine, perhaps the cleanest way 
to take up a potato crop is to strip each side of the rows and then run a light 
plough down their centre, turning up all the potatos 

Of the digging machines, the lightest and easiest worked by two horses 
are the two abovementioned. The Jackson machine simply digs the potatos, 
but does not grade them. Both machines are equal to digging S acres a day. 

Where the land is free, and there are no weeds, such as fat-hen and 
thistles, the machines do excellent work, and are a great saving of labour. 
To make the best work, the dry top of haulms and all weeds and rubbish 
should be removed piior to the machine being put to work. Since the 
advent of the blight, even if the digging is to be done by hand, it is ad\isable 
to clear the shaws ” off, and burn to stop further infection by their coming 
in contact with the sound tubers after they are brought to the surface. In 
old times it was customary to make use of the haulms for covering heaps of 
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roots that had to be left in the field over night. But as it is almost impossible 
to be certain that no small spores of disease are lurking in the haulms, even 
in what are considered clean crops, it is advisable to run no risks and have 
the tops destroyed right away, fire being the best thing if the weather will 
allow. 

STORING POTATOS. 

When handling potatos for storing, treat them as eggs, careful handling 
means much as to the keeping qualities of potatos. When extra labour has 
to be employed in raising potatos, the greatest trouble is not slovenly 
digging; that can be rectified by after-cultivation with harrow and plough. 
After the cleanest of diggers there will be some left, so that it is only a 
question of a few extra bags to be picked up when ploughing. It is in 
getting men to sort them as they should be where the trouble lies. 

There are several methods in practice in the matter of storing potatos ; 
one is effected by putting a covering of some 6 in. of straw on a prepared 
heap of potatos, and, on the top of the straw, laying another 6 in. of dry 
earth. But experience has shown that such a covering is too air-tight, 
causing fermentation and decay. The method I adopted was to place 
potatos in aheap upon a high and dry patch of land and cover well with blady 
grass. By this plan, I succeeded in saving all my seed potatos in the sixties, 
at Oxley Creek, when heavy rains culminated in high floods. Theie is 
another w^ay, which is to lay them on the barn floor and cover them w'lth 
straw. This covering, w'hether out of doors or indoois, is necessary to keep 
them in serviceable condition. To heap up the summer crop, when first 
lifted, is a great mistake, as they are sure to heat and decay. In any case 
potatos should not be heaped up whilst in a damp condition, as they will 
very quickly become valueless. Stored potatos should be carefully sorted a 
week or so after they are taken out of the ground. 


THE VALUE OF IMMATURE POTATO 
TUBERS AS SEED. 

H. P. HUTCHINSON. 

This is a general discussion of the experimental work relating to the use 
of immature potato tubers for seed. 

It is concluded that immature seed is superior because (1) in using 
irnmature tubers for seed the largest tubers of the most productive plants 
will naturally be selected, thus resulting in increased yields, or, at least, in, 
maintaining previous yields. (2) The cortex of immature tubers is thinner 
than that of mature tubers, thus lessening the check on the imbibition of 
water from without, which is necessary during the early stages of growth. 
(3) The amount and availability of the reserve plant food material may be 
greater in the immature tubers than in. the mature ones. (4) The length of 
time of storage may materially affect the amount and form of plant food 
material, which would favour immature tubei’s due to the longer period of 
storage to which they are subjected. The use of immature tubers for seed 
also promotes earliness, rigor, and an ability to form tubers under adverse 
seasonal conditions. 

Directions arc given for procuring and storing immature tubers.— 

Experiment Station Record, VoI. 37, No. 4. 
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TOBACCO. 


TOBACCO TRIALS AT JAFFNA. 

The following report has been recei\ecl on samples of tobacco giown 
during the 1917 crop which were forwarded to the Imperial Institute by the 
Department of Agriculture in June of last year :— 

The samples of tobacco which are the subject of this report were for¬ 
warded to the Imperial Institute bvthe Director of Agi iculture at Peradeniva, 
and are referred to in his letter Xo. 5018, dated 27th October, 1917. It was 
stated that the samples had been grown at the tobacco trial giound at Jaffna 
m 1917. 

DESCRIPTION OF SAMPLES. 

Five samples of tobacco were forwarded as follow s :— 

(1) . “ Special IV selected Ti ash GraJe, White But icy"' Thissample w'eighed 

1 lb. 2 oz. and consisted of five hands, composed of light yellowish or oiange- 
browm leaves l7i to 24 inches long and from 8 to 11 inches wide. The 
leaves were fairh thin but of fair strength ; they all showed some stains and 
many of them were badly marked, 

(2) . ''Speciiilh selected Lug Gradi\ White Burley^ This sample w’eighed 
14 oz. and consisted of four hands, composed of light orange-browm leaves 
21 to 27 inches long and 8^ to 14 inches wide. The leaves had fair bodv 
and strength but wwe slightly thinner than those of sample Xo. 3 (Leaf 
Grade), All the leaves show’ed stains and some of them were badly 
marked. 

(3) . “ Specially selected Leaf Grade, White Burley'' This sample weighed 

1 lb. 6 oz. and consisted of four hands composed of leaves from 21 i to 29 
inches long and 8i to 14 inches wide and of light to medium reddish-brown 
colour. The leaves had good substance and fair strength, and were of rather 
liner texture than the leaves of the bulk sample ( Xo. 4). Most of them 
show'ed stains. 

(4) . White Bulky (Bulk sample).'' This sample weighed 40 lb. and 
consisted of a number of labelled hands, composed of leaves from 22 to 30 
inches long and 9 to 14 inches wide, mostly of a medium reddish-browm 
colour; some of the leaves were similar to those of sample No. 2 (Lug 
Grade). The leaves were of good substance and fair strength; most of 
them showed some stains. 

(5) . ''Turkish Cigarettes, imported seed." This sample weighted 2 oz. 
and consisted of a bundle of leaves varying from 6i to lOi inches in length 
and from 2^ to 5i inches in width. The colour w^as mainly a medium warm 
brown, with many dark browm discolourations principally along the midrib, 
whilst several leaves were of yellow’' or orange tint and a few' greenish- 
yellow, The leaves w'ere of fine texture and fairly strong ; but many hud 
been badly attacked by tobacco grubs, and many also showed stains. 
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RESULTS OF EXAMINATION. 

Analysis, The “bulk’'sample (No. 4) of White Burley leaf was sub¬ 
mitted to chemical examination with the following results, compared with 
those obtained for a previous sample of “ White Burley Lugs ” from Ceylon 
examined at the Imperial Institute (see Imperial Institute report, dated 23rd 
February, 1916):— 



Present sample of 

Previous sample of 


“ White Burley " 

White Burley Lugs ” 


grown at Jaffna, 

grown at Jaffna, 


(1917). 

(1914-1915). 


per cent. 

per Cent. 

Moisture 

14‘0 

14'0 

Nicotine 

4-6 

2'1 

Nitrogen 

3-4 

r9 

Ash 

19‘0 

24'6 


Calculated to correspond to 14 per cent, of moisture. The ash was 


analysed with the following results :— 


Present 

Previoub 



sample 

sample. 

Lime 

CaO 

347 

33'4 

Magnesia 

MgO 

7'0 

5-5 

Potash 

K,0 

14’4 

16’3 

Soda 

Na.,0 

2‘S 

. 2-8 

Sulphates, expressed as sulphuric acid ... 

SOr, 

3-5 

27 

Chloridjes, expressed as chlorine 

Cl 

14“2 

IS‘0 

Carbonates, expressed as carbon dioxide ... 

COs 

15'8 

11*3 

Smokitni trials. The four samples of 

White Burley showed very fair 


burning properties for this type of tobacco, but there was an almost entire 
absence of pleasant flavour, A mixture of the Burley tobacco with three 
times its weight of Nyasaland “Gold Leaf” was found to burn satisfactorily. 

The sample of Turkish leaf, although of poor colour, had a fairly good 
flavour and “ Turkish ” aroma, but it did not burn well and the smoke was 
somewhat pungent. 

COMMERCIAL VALUATION. 

Owing to the inferior appearance of the Turkish tobacco it was not 
submitted for valuation, but the following reports on the* four samples of 
White Burley tobacco were obtained from three firms of manufacturers and 
a firm of merchants. 

(1) . One firm of manufacturers stated that the colour and length of the 
leaves were both particularly good, although the stalk appeared to be rather 
hea\y in proportion to the leaf which would cause a heavy loss in stripping. 
They considered that the tobacco would be useful for blending, and stated 
that at the present time there would be a good market for them, as this 
description of leaf is very scarce and much wanted. The present value in 
London of tobacco similar to these samples would be from Is.* to Is. 4^/. per 
lb., according to colour. 

(2) . Another firm of manufacturers reported that the colour of the 
tobacco was very good and the “ body a good average for Burley tobacco. 
They considered that the current American prices for tobacco represented 
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by the samples would be as follows 
Trash Grade 
Lug 
Leaf 

Bulk sample 


7d. per lb. 

9d . 

lOJ. 

h. 


G). The third firm of manufacturers were ot opinion that the tobaccos 
would not be very suitable for use in the United Kingdom owing to the 
woody stalks and the lack of flavour. The firm could not assign a value to 
the samples under present conditions, but they stated that in normal limes 
the tobaccos might be worth 3t/. or 4d. per lb. in London. 

(4J. The merchants reported that the tobaccos were well grown and 
handled, and ciuite suitable for the United Kingdom market. They valued 
them as follows :— 


Trash Grade 

Lug 

Leaf 

Bulk sample 

REMARKS. 


7d/. per lb. 

9ii . 

IL/. 


The present samples of White Bui ley tobacco are on the whole of good 
appearance and of much better quality than those previously received from 
Ceylon (see Imperial Institute report, dated 23rd February, 1916), the leaves 
being larger and superior in substance and texture. The burning properties 
were very fair. 

The Chemical examination of the tobacco shows that they contain a 
high percentage of chlorides and are deficient in potash, which would 
adversely affect the burning properties. The amount of nicotine and 
nitrogen in the present samples are also unduly high, being much higher than 
in the specimens previously examined. The results indicate that the 
samples were grown in soil containing sufficient nitrogenous manure and an 
excess of chlorides but deficient in potash. The effect of these soil condi¬ 
tions on the character of the tobacco produced was discussed in the previous 
report to which reference should be made. 

7th February, 1917. 


FERTILIZER TESTS WITH TOBACCO. 
VARIETIES ON COLLEGE SOILS. 


a PALAFOX Y DB LA CUBSTA. 

A series of fertilizer trials with five varieties of tobacco in the Philippines 
is reported. 

All the varieties used responded creditably in height, vigour, and yield 
to fertilizer treatment. The largest grains were realized from the use of 
stable manure alone and legumes alone. From an economic standpoint 
green manuring with cowpeas and the use of stable manure was the cheapest 
source of material for obtaining increased production. Applications of 
commercial fertilizers by large gi’owers are recommended,— Expt. Stx. Rec., 
Vol. 37, No. 4. 
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ECONOMIC PLANTING OF PADDY. 

H, C. SAMPSON. 

Deputy Director of A^riotiUnrc, V ami 17/ Circles, Tricliitiopoly. 

Perhaps many of the readers of this Calendar are tired of seeing; articles 
on this subject, hut travellin^^ about the country and noticinrf the paddy crops, 
the writer has observed that in very many tracts this system has not been 
adopted and in some places the ryots have never heard of it. This is strangle, 
because every villaj»e inunsif and every headmaster of a school has a copy of 
the Calendar sent to him each year written in his own vernacular. Perhaps 
the village miinsifs or the school masters do not read these articles or perhaps 
it is that they do not tell others what they have read about. This is not 
right because prosperity of the village depends on the prosperity of the 
people who compose the village and if any means can be adopted, by which 
the cost of cultivation is reduced or the yield of the crop is increased, such 
information should be made public property. This is therefore, my excuse, 
in bringing this subject again to the notice of the readers of the Calendar. 

For the last ten years this department has oeen advocating this simple 
improvement which is within the means of every wet land cultivator to try. 
It is more than that, it is to the advantage of every wet land cultivator to 
try this. 

I will describe the system brieiiy and will then deal with the objections 
which are raised by farmers to the adoption of this practice. 

The seed bed should be thoroughly ploughed, properly manured and 
levelled. If the dry method of mising seedlings is adopted the land should 
be well manured either by applying cattle manure or village manure or by 
penning sheep and cattle. If the wet method of raising seedlings is adopted, 
the land should be thoroughly puddled and manured by trampling in green 
manure leaves after which it should be carefully levelled. 

For every acre of land to be transplanted not more than seven Madras 
measures of paddy seed should be sown in seven cents of land. With some 
varieties this areji of seed bed will plant two acres and even more as in the 
case of those which grow very tall and tiller freely, but seven Madras 
measures is sufticient seed rate for all vai'ieties. The seedlings should be 
transplanted at the proper time. For a four-month variety they should be 
planted when four weeks old, for a five-month vaidety when five weeks old, 
for a six month variety, when six weeks old. The seed bed should be well 
wetted before the seedlings are pulled out. These are big well grown seed¬ 
lings and if the seed bed is not wetted they are apt to break as they have 
developed a firm root hold on the land. 

The distance apart from planting the seedlings should be the same as 
for the ordinary method of planting. In rich soils these are planted singly 
wide apart and on poor soils they are singly planted close together. The 
after-treatment of the field is the same as in the ordinary^ method of planting. 
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In a few words the whole system is—raise good, strong, stout seedlings and 
when planting give them plenty of room to develop properly. The advan¬ 
tages are:— 

1. You save seed. 

2. When you plant singly the seedling becomes established sooner. 
It sends out roots in all directions instead of having to struggle for room 
with other seedlings planted in the same bunch. 

3. The plant, being by itself, can utilise all the food in the soil instead 
of having to share this with ten or twenty or even fift^’ other plants. I have 
counted 56 seedlings in one bunch and one often comes across fields where 
more than 30 seedlings are planted together. 

4. The singly planted plants being able to establish their roots more 
quickly than if planted in bunches, and being better grown in the nursery 
can withstand flooding better and can also withstand scarcity of water better. 

5. As all the plants become established at the same time the crop 
ripens more evenly and fills its grain better. 

The following objections are often raised to the adoption of this 
system :— 

1. That unless the land is manured the soil becomes less fertile. Any 
person who makes this statement is not a farmer. Every farmer knows that 
if he uses suitable manure in proper quantity this will return to him at least 
100 per cent, on the money spent on the manure. 

2. That there is no certainty as to when irrigation water will be received 
and that if seed beds are thickly sown they can stand longer in the seed bed. 
This is quite true but it is only a lazy man’s objection. 

A thick sown seed bed uses from four to seven times as much seed; that 
is, the seed costs from four to seven times as much. It is cheaper, although 
it involves a little more labour and supervision, to raise two seed beds sowing 
one, two to three weeks before the other. If water is received early then 
the first seedlings can be used, if late, then the second seed bed can be used. 
If the first nursery is used it is usually possible to sell the second nursery to 
some less careful farmer who is late with his planting and has not good 
seedlings of his owm. It has the further advantage that the seedlings are 
strong and stout, whereas, those from the thick sown seed bed are pale and 
dwarfed. 

3. That women find it difficult to transplant singly. If this is so then 
the seed bed is at fault, either it has not been manured properly or levelled 
properly or else the seed has been badly sown and not evenly distributed. 
There is no difficulty in separating well grown stout seedlings. 

4. That the seed beds may be damaged by grasshoppers or other 
insects and that there may not be sufficient seedlings for planting. This is 
true, but if this is feared, it is still much cheaper to sow 10 Madras measures 
of seed on ten cents of seed bed to allow for this, than to sow 30-40 ‘Madras 
measures as the case may be on seven cents of land. Further, if an insect 
attack such as this is feared, these insects are much more liable to do worse 
damage to the puny seedlings of a thick sown seed bed than to the healthy 
seedlings in a thinly sown seed bed. If the reader is still unwilling to take 
the risk of raising healthy seed beds, let him take the strong healthy seed¬ 
lings from the margin of his thickly sown seed bed and transplant these 
singly in a small nrea. I think, if he tries this, he will satisfy himself as to 
the soundness of the advice now given to him.—^A gric. Calendar, Madras 
Agric. Dept. 
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APICULTURE. 


BEEKEEPING IN CEYLON. 

{Second Series,) 

A. P. GOONATILLAKE. 

BeekeepinjT is becoming common in Siyane Korale East where the 
Mudaliyar as well as other leading residents have been showing the people 
the way. It is not an unusual sight now to see a hive or two in the houses 
of villagers between Attanagalla and Waturugama. 

While passing through the villages I took the opportunity of examining 
some of the hives, and was sorry to find that though they were an improve¬ 
ment on the clay pot they were not properly constructed, and as a result the 
combs are found attached to each other owing to faulty spacing. 

Hives, if they are to answer their purpose satisfactorily, should be 
constructed by an expert workman according to rigidly correct dimensions. 
They should also be made of good timber. Such hives can hardly be com¬ 
pleted for less than Rs. 6/- which is a prohibitive price for a villager to pay. 

The hives I have seen in common use are in my opinion, to begin with, 
too large, besides being faultily constructed by the village carpenter who 
cannot be trusted with work calling for strict accuracy. 

1 have kept (and am still keeping) bees in the large standard English 
hive as well as the small one which I consider best suited to the Indian 
honey bee, namely, one of the dimensions 10^ x Sj in. 

IMy chief objection to a large hive for our local honey bees is that it 
encourages the swarming tendency. I have often removed queen cells from 
such hives, but was seldom able to prevent the bees from swarming. 

In large hives there is also a tendency for bees to both breed and store 
in the same comb, so that in trjnng to remove the upper part in which honey 
is stored, the lower part, in which pollen and brood cells are found, are also 
removed; with the result that the extracted honey is not pure. 

To obtain pure honey from a large hive one must resort to the use of the 
queen excluder and extract only from the combs in the chamber from which 
the queen has been excluded. A super is not practicable in large hives as it 
further encourages the swarming tendency, and prevents the hive being 
brought to its “ boiling point,’’ 

By using the small-sized hive adopted by me, the swarming tendency is 
reduced to a minimum. When, however, any sign of swarming is observed, 
it is advisable to remove the queen cells and at the same time remove a 
comb with the queen and her attendant bees, and put them into an empty 
super inserting an empty frame or better still, one with foundation comb, 
in the place of the frame that has been removed from the main hive. 

The super with the frame of bees and queen and the rest of the frames 
fixed with foundation comb may be placed on the main hive over a queen 
excluder. A “super” is thus easily established and the swarming tendency 
checked. Indeed it will be found that in a few days the excluder could be 
safely removed. In this way super over super can be established. 

Of course, experience and careful handling are necessary for this. The 
beekeeper must be able to cut out the queen cells, which is in itself a some¬ 
what delicate operation, as well as easily recognise the queen amidst the 
crowd of her attendants so as to remove the pi-oper frame. 
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The objection be raised that by restricting the size of the hive the 
breeding capacity of a prolific queen may be limited: but to this I would 
reply that there is no reason why the queen should not be allowed to lay in 
the supers till about 3 weeks before the honey How. when she should be 
induced to go down to the parent hive. After the How is over the queen may 
be given access to the supers again. 

My experience is that the breeding space in an 8-frame hive of the size 
I have adopted is sufficient to keep two supers full to over flowing, with an 
ordinary good queen: but with extra vigorous layers I have used as many as 
five supers b> allowing the queen to lay in the first super only. 

What I favour is, therefore, limited space to begin with and the provision 
of extra accommodation by the use of supers. 

While the free distribution of my book on beekeeping has encouraged 
many villagers to keep bees I am soi ry to say that they ha\ e not set about 
the business in the correct way. One propeily constructed hive is to be 
preferred to many bad ones. The capturing of a queen and the clipping of 
her wings must be done carefully so that she will not be injured. Rough and 
ready methods and haphazard handling of bees will never lead to success. 
Beekeeping is a “gentle ait’’ and requires a delicate touch. With skilful 
handling there is no fear ot bee-stings. Bees resent being hustled: and bee¬ 
keeping teaches one patience and gentleness. 

( To be continued ,) 


REVIVAL OF INTEREST IN BEEKEEPING. 

Some years ago the Agricultural Society appointed a sub-committee with 
the object of encouraging the keeping of bees as a pleasant and profitable 
cottage industry. At that period the only experienced apiarist in our midst 
was Mr. Mathew Shanks, who kindly undertook to advise and assist 
beginners. Under AIr. Shanks’s guidance some half a dozen amateurs made 
a start. At first the tendency was to keep imported bees—chiefly Italians— 
but the indifferent success that attended those early efforts resulted in con¬ 
centrating the attention of local apiarists to the common honey bee of the 
East, A^is iruiica. 

Though the Committee referred to has not met for a considerable time, 
the local interest in bees has slowly spread, mainly through the enthusiasm 
of pioneers in the field of apiculture, chief among whom was (and is) Mr. A. P. 
Goonatilleka, who by persistent study of the habits of our bees, and by 
making himself proficient in the handling of them, has induced a number of 
his neighbours to follow his example. 

Mr. Goonatilleka recently published a Sinhalese handbook on bee¬ 
keeping, two thousand copies of wdiich he presented to the Society for free 
distribution to school teachers and others to whom the work was likely to prove 
useful. The publication of this work gave a further impetus to beekeeping as 
a village industry, and the present seems to be a suitable time for forming an 
association to foster the industry and direct it along proper lines. To this 
end the Secretary of the Agricultural Society has called a meeting of all those 
interested in beekeeping, with a view to launching the proposed association. 
At the same time it is intended to discuss the possibility of raising a fund, 
the appointment of an honorary inspector and instructor, the standardizing 
of hives and supplying them on easy terms, providing assistance in stocking 
hives, engaging the services of a man to capture swarms, to consider bee- 
pasturage and the cultivation of honey plants, study the seasons and the 
different strains of Apis indica and the raising of queens, keeping a register 
of beekeepers and working hives, circulating bee literature, publishing a 
monthly or quarterly leaflet, etc. 


C. D, 



286 


[May. 1918. 


PLANT SANITATION. 


FIELD NOTES AND OBSERVATIONS ON 
BROWN BAST OF RUBBER. 

W. N. C. BELGRAVE and F. W. SOUTH. 

This disease has been attracting much attention recently both from planters 
and scientific workers in the Federated Malay States and Sumatra, and 
it is fell that some observations on the information gathered up to the present 
may be of service to planters in enabling them to decide what action to adopt 
towards controlling the disease on their estates. These obseiwations are at 
present incomplete, as the necessary research work is not finished, and it 
may require some time yet before definite measures can be laid dowm. 
Certain points have, how^ever, been determined fairly definitely from field 
observations : these suggest provisional measures to be adopted according to 
the nature and intensity of the infection on each individual estate. The 
measures are based upon the assumption that the disease is due to a definite 
causative organism ; it may be pointed out that if the alternative theory of a 
physiological disease is correct, prevention may be expected to be extremely 
difticult. if not impossible. The conflicting ideas on the subject of this disease 
require to be cleared up, as soon as may be, and observations made up to the 
present suggest that a note of warning should be struck against the hasty 
adoption of too drastic measures, so far insufficiently tested, which may later 
prove to have been a mistake. 

It must always be remembered that this disease, however undesirable 
from the point of view of the planter, is in reality practically harmless to the 
tree itself. No instances are know’u to us where trees have been killed by 
this disease ; on the other hand, many old trees are knowTi wffiich have been 
badly burred by the disease for years and are still vigorous and healthy in 
appearance except for the burrs, showing a good spread of branches and 
abundant leaves. As an extreme instance certain trees about 30 years old 
may be cited whose original main trunks have disappeared, so that they are 
entirely hollow at the base but are supported on and' supplied by a C3dinder 
of wood and bark that is entirely of burr formation. Therefore if infected 
trees are left standing, though the condition of their bark for tapping steadily 
deteriorates, there is no danger that they will die ; moreover, some satisfac¬ 
tory method of treatment may later be devised; consequently it is not 
desirable to cut out these trees too hurriedly, unless thinning out operations 
render such action suitable, especially when it is remembered that attacked 
trees are often the hctilthiest and best grown in the field. 

Observations so far lead to the conclusion that the causative organism 
does not fruit on the surface of the bark of infected trees, so that these when 
uniap^ed on infeded areas arc probably not a source of spread of the disease. 
Therefore there is no reason for their removal on this account. 

SYMPTOMS. 

The first symptoms of this diseiise in the field, in fact the only sign that 
the tree is diseased and therefore the only means of recognizing it, is a 
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decrease in the yield of latex followed by the dryiii^n up of all or part or 
different parts of the tapping cut. This symptom alone must not, however, 
be taken as conclusive evidence of the presence of brown hast. To cletermme 
if brown bast is present or not the tappin^i cut should be freshly opened and 
should be carefully examined ; at the same time it is useful to cut into the 
hark iusi below the tapping cut with a gouge. This cutting must he done 
carefully. Tiie first cut may go in to a sufficient depth to remove all the dry 
outer dead tissues and about half the thickness of the cortex and then 
successive cuts should remove comparatively thin layers because the infected 
layer is often very thin and deep cutting may remove it. If brown bast is 
present a Liver will be found, usually well underneath the pinkish cortex, 
which shows brown. gre\. or greenish lines and patches dirty and water- 
soaked. The recently opened tapping cut shows this layer as a row of dis¬ 
coloured spots and lines lying about l/8 inch outside the wood. The depth 
of this layer varies and in some cases it almost coincides with the cambium, 
though usually it is placed as stated. Beneath it the cortex is healthy and 
gives a little latex and outside it also the cortex appears normal. This 
discoloured layer is usually found in early stages just about the position 
occupied by the outermost latex tubes. As the disease progresses the dis- 
colourations become deeper in colour and often contain darker streaks where 
cells have died, while at the same time the area of baik infecicd increases 
considerably in size in all directions but specially vertically ; later the dis¬ 
coloured layer becomes continuous along the wjiole length of the tapping cut. 
The cambium forms healthy tissue beneath the diseased layer and forces ihe 
latter outward causing vertical splits to appear in the bark. At this stage 
there is usually a considerable return of latex and the inner healthy layer will 
have been found to have increased in width. Later, however, a new diseased 
layer of diseased tissue is continued and it eventually comes away as a thick 
slab of dry outer bark, leaving a slight but definite depression, the surface of 
which is of a fresher colour than the surrounding bark. If the cortex is cut 
into on such a depression the peculiar streaky brown colouration which may 
be described as a “ pepper and salt" appearance will often be found in a 
definite layer not very far below the surface showing that the disease is still 
present. 

At different stages in the development of the disease, but usually after 
the first partial return of the latex, burrs begin to form in the bark. These 
may appear comparatively soon after a definite infection has been observed, 
or they may be delayed for some months. They gradually increase in size 
until at least the whole tapping section, sometimes all the bark round the 
bottom 2 or 3 feet of the tree finally l^ecome so badly burred as to be no 
longer tappable. Were it not for the roughness of the burred surface tapping 
would usually be possible since tlie bark of burred portions generally contains 
an average amount of latex. 

At this point it should be noted that the disease makes its appearance at 
one or two distinct points on a tree, either at the tapping cut, or at the collar. 
The symptoms vary somewhat in each case and the matter is important from 
the point of view of treatment. When liie infection has commenced on the 
tapping cut it will be found in early stages that the bark is only affected for a 
limited distance below the cut and for a smaller distance in the renewal 
above the cut. The collar is free from the disease. It will also be found 



288 


[M\y, 1918. 


that the infection is confined to the section of the tree that is being tapped. 
As the disease progresses it spreads downwards more rapidly than upwards 
and eventually reaches the ground level. Splitting of the bark shows first 
just below the tapping cut as would be expected and burring commences at 
or just below the cut. A prominent burr development forms both above and 
below the cut, usually extending further down the tree than up. In this 
stage tapping cut infections are easy to identify; in earlier stages it is neces¬ 
sary to examine the cortex at intervals down the trees to the ground to 
determine if the collar and lower parts of the bark are healthy. It has been 
observed that the tapping cut infections frequently remain confined to one 
tapping section only, especially if the vertical channels have been cut fairly 
deeply. It may remain confined to the one section for some time. 

Collar infections commence at the soil level or just below it and spread 
upwards. As the disease spreads more rapidly in some parts than in others, 
the upper margin of infected tissue is uneven and promontories or finger-like 
projections of diseased cortex are formed. As the tapping cut moves down 
the tree it may one day cut through one or two of these projections and 
comparatively suddenly show one or more dry or nearly dry spots, though 
just previously the latex flow may have been satisfactory. The lower down 
the cut moves, the longer become the dry lengths of the cut until finally 
practically no latex is obtained where the cut runs entirely through diseased 
bark. Collar infections often spread some distance down the main root and 
also out along any superficiariateral I'oots arising near the infected part. 
On lateral roots the infection may be confined to the bark on the damp under 
surface where they are in contact with the soil. In these cases, the disease 
is more liable to spread aU round or nearly all round the tree than in the case 
of tapping cut infections, especially in virgin bark free from vertical channels. 
Such infections are apparently as common on virgin bark on newly opened 
trees as on renewed bark and one instance is reported where a young untapped 
tree was infected. Bark splitting and burring in these cases commence near 
the soil level and spread upwards; bark splitting may often be seen on the 
exposed surfaces of lateral roots near the trunk. 

Apart from any other considerations, the fact that this disease may make 
its appearance at either of two different and definite places on a tree, the 
collar or the tapping cut, appears to the writers a strong indication that it is 
caused by a definite organic parasite. The theory suggested by these facts 
is that a soil organism enters trees at the collar possibly through the lenticels 
or through small wounds and is then conveyed from cuts running through 
infected bark by way of the tapping knife and the coolies’ hands to cuts on 
other trees. At present this is merely a theory, however, and awaits the 
results of further investigation for proof or disproof. 

Trees are often found which appear to have dried up owing to causes 
other than brown bast. Such trees show no discolouration in the cortex and 
the drying up is often only temporary. They should be left untapped until 
the latex returns. 

TREATMENT AND PREVENTION, 

Practically all the methods suggested for the treatment and prevention 
of this disease are still in a purely experimental stage; some of them are 
both expensive and drastic. So far nothing recommended for trial has been 
conclusively proved successful either as treatment or preventive. Under 
these circumstances caution is advised. Empirical measures may prove 
successful, but equally or more probably may prove wasteful and harmful. 
The period of waiting while the necessary knowledge is being obtained may, 
however, be bridged over by certain palliatives and by the more harmless 
and inexpensive empirical measures suggested by field observations and 
recommended by various writers on this subject. 
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(a) TAPPING CUT INFECTIONS. 

When these are recognized in an earl^* stage so that the disease has not 
spread more than about 3 inches below and one to 2 inches above the cut, 
it would probably be found beneficial to adopt the stripping method described 
by Magill in the Malayan Tin and Rubber Journal, 30th July, 1917. 
Two vertical cuts should be made on either side of the infected area ; their 
positions usually coincide approximately with those of the vertical channels, 
a horizontal cut should be made above the area and another cut should be 
run round below it. All should include a small margin of healthy tissue and 
should extend down to the wood. The bark should then be eased away 
from the wood from the bottom, upwards, as the renewing bark does not 
come away easily. Care should be taken in levering up the hark along the 
edge not to press the knife into the w’ood below more than is unavoidable. 
When the edge has been freed it should be taken firmly in the fingers and 
the whole piece of infected bark should then be stiipped off. The exposed 
surface must not be touched and must be shielded from the sun and wind 
for a few days with a piece of damp cloth stretched on wires so that it cannot 
touch the exposed tissues. 

An alternative course is to scrape the infected surface, having previously 
isolated it by means of narrow' cuts with a gouge extending dow'n to the w^ood. 
These cuts should be made in the same positions as those described above 
for stripping. Thev must be kept open and should be painted with a mixture 
of 50 per cent. Tar and 50 per cent. Jodelite applied w'ith a fine bnish. 
Scraping may be comparatively superficial removing only the outer bark and 
very little of the cortex. In this case the surface should be painted with a 
15 per cent, solution of Izal in W’ater or 20 per cent. Brunolinum in soft soap 
and w'ater. This method does not seem likely to give satisfactory results 
judging by experiments that have been tried. Preferably scraping should 
extend dow’ii to the point at w’hich latex is just commencing to ooze out, and 
a w'eak disinfectant, 2 or 3 per cent. Izal or 5 per cent. Brunolinum solution 
should be applied. This method is more likely to be successful, but experi¬ 
ments indicate that if ereii a small piece of infected tissue is left the disease 
is likely to spread again from it. 

Probably the best course is to isolate all the infected patches by means 
of narrow cuts down to the w^ood as described and then to try the other 
measures on a limited number of trees, at least as a commencement. 

WTien the diseased area has been isolated as described a fresh tapping 
cut may be opened on the tree, preferably' on the next oldest tapping section. 
It is preferable to place this cut at such a height as w'ill allow' of a proper 
renew'al w'ithout including the original diseased area in the intended scheme 
in case this area fails to recover satisfactorily. Kew’ cuts on infected trees 
should not be opened unless preventive painting is adopted. 

When trees are in later stages of disease resulting from tapping cut 
infections, the diseased area, usually one tapping section, should be isolated 
as described above by opening up the vertical channels down to the wood 
and putting in the necessary horizontal cuts above and below^ the infected 
bark. Stripping and scraping being uncertain in their results cannot yet be 
recommended generally. The cut should, in these cases, always be trans¬ 
ferred to a new' section. The removal of a strip of bark 3 or 4 inches in 
vertical length recommended for early stages of infection is very different 
from removing a ship 2 or 3 feet long as is necessary in older cases. 

The proportion of trees infected at the tapping cut to those infected at 
the collar varies greatly from one estate to another. In one case noted about 
30 per cent, w'ere cut infections and 70 per cent, collar; in another case 70 
or 80 per cent, were cut infections and only about 20 or 30 per cent, collar. 
It happened that the trees on both estates were much about the same age, 
7 to 8 years and the ty'pes of soil were not very different. Wlienever even 
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a few definite tapping cut infections occur, preventive daily or alternate daily 
painting with 5 per cent. Izal or ‘‘Formalin-bisulphite” solutions should 
be undertaken at any rate on all the infected tasks. Even if collar infections 
only occur and it is intended to continue tapping the infected trees, preven¬ 
tive painting should be done as a safeguard. 

One other point requires mentioning. When a tree tapped on the V 
system becomes infected with either brown bast or “ black-stripe ” disease, 
both sides of the cut are almost always affected. This leaves only half the 
tree for further tapping. In the case of brown bast at any rate, requiring isola¬ 
tion methods and perhaps more drastic treatment, there may be too small a 
portion of iininterrupled bark left, if even one more quarter is tapped. 
Therefore it would seem advisable to drop V tapping and substitute a quarter 
system on estates having more than 2 or 3 trees per acre affected with 
brown bast. 

(b) COLLAR INFECTIONS. 

These are usually more extensively diseased before the attack is dis¬ 
covered. If the disease has not spread far round the tree, the infected bark 
may be isolated by gouge cuts as described above, but care must be taken to 
make sure how far round it has extended. If only a small area is affected, 
a new tapping cut may be opened as described, if preventive painting is done. 
More usually, however, the area is fairly extensive and it is wiser to isolate 
it and leave the tree alone in case measures may be found in the future to 
render it useful again. On smaller patches of infected bark, scraping may be 
done, at any rate experimentally, or even stripping if the patch is not too large. 

If thinning out has not been completed, trees affected with brown bast at 
the collar should be removed. If it has been finished, such trees may remain 
as stated above. 

(c) BURRS. 

Burred trees should either be removed in thinning out, or when this 
operation has been completed should be left untapped. Possibly they may 
have to be removed in the end, but they might wait until something more 
definite is known of the possibility of treating them. In this connection it 
should be remembered * that burred tissues often contain latex in paying 
quantities as stated above and that excision with a tapping knife is not the 
only means of obtaining it. —Agric. Bull, of thk F.M.S., Vol. vi. No. 4. 


DISEASE INVESTIGATIONS IN CEYLON. 

The following is an extract from the Quarterly Report of the Botanist 
and Mycologist for the first-quarter, 1918 :— 

Among the new diseases recorded during the last three months are a 
fruit rot of Tomato caused by Yermkularia Ccifsia^ Downy Mildew (Pcro- 
iiosponi parasitica ) on mustard, Wilt (Bacterial) of Fennel. 

Investigations have been made on the damping off of seedlings at 
Hakgala, a die back of Cedrela toona at Haputale, Casuarina disease from 
[Mauritius. 

The false smut of rice has been sent in from Badulla. This is the first 
record of this disease in Ceylon. It is known to occur in almost every rice 
growing country, but doe.s very little damage. Only two diseased heads 
were sent in, and a further search did not reveal any more. The paddy was 
grown from local seed. 

An extensive development of Foincs scmitostns on slumps and logs of 
Bois immortelle {Erytkrim umbrosa) was recorded from the Matale district. 
The trees which had been planted as shade in cacao in the eighties had been 
ringed se\"eral years ago wheij hevea was planted through the cacao, and 
had recently fallen. 
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SOILS AND MANURES. 


THE GROWTH OF INTERNATIONAL 
TRADE IN MANURES. 


PROFESSOR JAMES HENDRICK. B.Sc., F.LC., UNIVERSITY 

OF ABERDEEN. 

( Continued from 244 I. 

PHOSPHATIC MANURES. 

Pho^phatic manures are the most extenshely u«?ed of all artificial leiti- 
lisers. and give rise to a greater volume of international commerce and to a 
more wide-spread manufacturing industry than anv others. The earliest 
distinctively phosphatic manure used was bones, which contains a little 
nitrogen as well as its phosphate. 

Bones were used to a certain extent as a fertiliser long before 1840, and 
there seems to have been in 1840, an industry in this country in bone manures, 
almost as great as that which exists at the present day. John Shier, the first 
Fordyce Lecturer in the University of Aberdeen, states in an edition of 
Sir H. Davy’s ‘ Elements of Agricultural Chemistry,’ which he published in’ 
1844, with additions and notes : Bones have for many years been imported 
into this country’from almost all the principal ports of North Europe, and 
for some tune, though in less quantity, from the south of Europe, and even 
South America. Mr Neale’s report on Agricultural Produce and Shipping 
in Northern Europe, printed by order of the House of Commons in February 
1842, furnishes some data from which an idea ot the extent of the trade in 
this article may be obtained. Of eleven ports reported on, two were 
found to export none. Concerning Hamburg, which is knowai to export 
largely, no information could be obtained ; but the remaining eight, namely 
Rotterdam, Bremen, Kiel, Luback, Rostock, Stettin, Dantzic, and Elsinore, 
the total export amount to 13,084 tons.” He also states: " During the year, 
troni 1st June 1840, to 1st June 1841, there were imported into Aberdeen 
from foreign ports 4,355^ tons, and on an average of the last six years 3,461 
tons annually.” Bones still continue to be a very popular inaiiiire in the 
Aberdeen neighbourhood Statistics kindly supplied by the Harbour Trea¬ 
surer show that during the ten years, 1907-1916, the average annual import 
of bones, bone ash, and bone meal through Aberdeen harbour was 7,246 tons. 

This interesting reference also show’s that at that period we drew large 
quantities of bones from German ports, and presumably at that period Gemian 
agriculture, w^hich was iii a very backward condition, did not use bones to 
any great extent as a feriiliser. It was about this period also that the famous 
German chemist Liebig accused England of rifling the battle-fields of Europe 
and the catacombs of Sicily in her insatiate search for bones, which she 
“ squanders down her sew^ers to the sea.*’ 

We probably still use bones as large as ever, and many of our farmers 
have greater faith in them than in any other manure. All other manure¬ 
using countries also use bones, and no doubt so far as they can be obtained 
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they are fully utilised for fertilising the soil. Though the import and export 
of bones make a respectable show in the world’s trade returns, they are quite 
a small and secondary matter compared with such fertilisers as mineral 
phosphates, superphosphates, and basic slag, which are handled by the 
million tons, whereas in the case of bones the greatest figure which appears 
in the returns is a little over 100,000 tons for the export in certain years 
trom India. Bones are also largely exported from the Argentine and from 
Russia, The mean export from India for the five years, 1908-1912, was 
87,376 tons per annum, and little was used in the country itself. Table IX. 
shows the exports for 1912 and 1913 from the chief exporting countries, 
and the imports into the chief consuming countries. The figures include 
not merely raw bones but treated bones, such as steamed bone flour and 
bone ash. 

TABLE IX. 

EXPORTS AND IMPORTS OP BONE MANURES. 

(Metric Tons). 

Exports Imports 



1912. 

1913. 

1912. 

1913. 

British India 

111,990 

107,105 

52 

243 

Argentine 

31,878 

31,611 

— 

— 

China 

29,976 

33,682 

— 

—— 

Russia 

43,228 

39,723 

66S 

2,527 

Germany *.* 

36,795 

33,125 

53,185 

55,326 

Belgium ... 

16,365 

22,748 

41,656 

45,509 

France 

11,939 

13,985 

38,987 

39,395 

United Kingdom 

— 

— 

41,862 

41,336 

United States 

— 

— 

34,703 

35,173 

Japan 

— 

— 

39,302 

47,894 

Belgium, France, 

and Germany 

ai‘e both 

importers and exporters, as 


they import large quantities of raw bones and export treated bones. In all 
the countries which use bones extensively large quantities of home bones 
are consumed in addition to the imported bones. In the United Kingdom 
it is estimated that the home bones amount to between 50,000 and 60,000 
tons per annum. The total supply of bones of all kinds, including both raw 
and treated bones, available for use as manure, amounts therefore to about 
100,000 tons per annum. 

Great as are these quantities of bones, they are small in comparison 
with the mineral phosphates which are used in the preparation of fertilisers. 
As already stated, the use of mineral phosphates for the manufacture of 
superphosphate started soon after 1840. In the early years of the manu¬ 
facture coprolites, obtained from Cambridge, Suffolk, and other English 
counties, were used. The production of coprolites in England attained 
considerable dimensions after the middle of last century, but fell away again 
to almost nothing during the last quarter of the century. No figures are 
knowm to the author for the years before 1874, but Mr. G. Campbell Arnott, 
the Technical Adviser of the Fertiliser Manufacturers’ Association, has kindly 
supplied statistics of the output of phosphate of lime in the United Kingdom 
from that year onwards. These show that for the five years, 1874-1878, the 
average annual production was 156,186 tons. It fell to 26,852 tons for the 
five years, 1884-88, and to 1,950 tons for the five years, 1894-98* Since 1900 
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the production hasr been practically nil. Phosphorites, apatites, and phos- 
phatic guanos also were imported from France, Spain, Germany, Belgium and 
other parts of the world, and used for preparing dissolved manures during 
the early years of the industry. In recent times, however, the world’s supply 
of raw phosphates has been drawn principally from two regions—the United 
States and North Africa—though important quantities have also been pro¬ 
duced in France and Belgium and in certain islands in the Pacific Ocean, 
and small quantities in a number of other countries. Raw phosphates are 
found very widely distributed throughout the world, and there are few 
countries where some kind of phosphatic rock cannot be obtained. The 
industry has, however, in recent years concentrated in a few centres where 
great supplies are obtained comparatively easily and cheaply, where trans¬ 
port is good so that the rock can readily be brought to the w’Orld's markets, 
and where the quality of the phosphate is such that it is suitable for the 
preparation of dissolved manures. English coprolites are no longer w^orked, 
because the supplies are limited and expensive to obtain, and because the 
material is of low quality from the manure manufacturer’s point of view. On 
the other hand, Florida has become a great centre of the industry, because 
mineral of high quality is plentiful and easily mined, and can be readily 
transported to where it can be shipped all over the world. The production 
of raw phosphates by the principal producing countries for certain years 
from 1900 onw^ards is shown in Table X. 


TABLE X. 

PRODUCTION OF RAW PHOSPHATES. 
( Metric Tons )• 



1900 

1 

1903 

1 1 

1905 

1 

I 

1910 

1 

1912 

1913 

Belgium 


1 184,120 

I 193,305 

202,880 

203,100' 

' 219,420 

France 

■ * » j 

475,783 

476,720, 

1 333,506 

330,000 

335,000 

United States 

1,491,216, 

... ! 

1,964,210 

2,724,8491 

|3,231,636| 3,202,636 

Algiers 

about 300,000 

330,834, 334,784 319,0791 

388,5151 

1 461,030 

Tunis 

1 171,288 

352,088 

, 559,645:1,286,362 

'2,057,498 

2,284,678 

Egypt 

Christmas, 1 

none 

none 

none 

j 2,397 

69,958 

1 101,311 

Ocean and 
Nauru Islands 

;} - ■ 

... 

211,052 

1 456,000 

459,512^ 

1 

All countries 

1 

2,433,779,3.955,686 

5,344,981 

j6,886,299j 6,935,677 


The figures from certain countries for 1912 and 1913 are not complete, 
as much delay takes place in certain cases in issuing statistics, so that the 
figures for the total production of the world for these years, and especially 
for 1913* require to be increased somewhat. The table is sufficient, ho'wever, 
to show the very rapid rate at which the world^'s production of raw phos¬ 
phates is increasing. The United States, which has been for many years the 
largest producer of raw phosphates, embarked on this industry just fifty years 
ago—in 1867. An article by W. G, Phalen of the United States Geological 
Survey, published ia the American Fertiliser Handbook for 1914, gives 
interesting statistics of the development of the industry' from 1867 to 1912, 
From this publication the figures in Table XI are taken. 
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TABLE XL 

PHOSPHATE ROCK PRODUCTION IN UNITED STATES OF AMERICA. 

From 1867 to 1887 production was 4,442,945 tons. 


1888 


448,567 „ 

1890 


510,499 „ 

1895 


1,038,551 „ 

1900 


1,491,216 „ 

1905 


1,947,190 „ 

1910 


2,654,988 „ 

1913 


3,097,021 „ 


The first United States’ desposits to be worked were in South Carolina. 
It was not till 1888 that the Florida deposits began to be mined, but they 
soon became more important than those of Carolina. In 1896 production 
began in Tennessee, and this soon became of importance also. Practically 
all the American phosphates are obtained from these three States, over 80 
per cent, of the whole coming from Florida. There are also extensive 
deposits known to exist in several other States, such as Utah, Idaho, 
Wyoming and Montana. The Bureau of Soils, U. S. Department of Agri¬ 
culture, estimates that the reserves of natural phosphates in the United States, 
calculated as high grade material of 75 per cent, tricalcic phosphate, amounts 
to 10,677,673,125 tons*, of which over ten thousand million tons exist in the 
almost untouched deposits of the Western States of Utah, Idaho, Wyoming 
and Montana. There is no prospect, therefore, of a failure of phosphate 
supplies in the United States, even if the present consumption increases many 
times over. 

Though the North African deposits do not produce quite so much 
phosphate as those of the United States, Tunis increased its production in 
the ten years preceding the war even more rapidly than Florida, and had 
become during these years the greatest exporter of law phosphate in the 
world. While the United States still produce more phosphate than North 
Africa, the greater part of that production is consumed at home. On the 
other hand, nearly the whole production of Tunis and Algiers is expoited, 
chiefly to the markets of Europe, of which it now forms the principal source 
of supply. 

With regard to the consumption of phosphates there is much the same 
tale to tell as with regard to nitrogenous manures. Britain, which at one 
time occupied a leading position as a consumer of mineral phosphates, has 
in comparatively recent times been passed by several other countries, and 
is not increasing her consumption nearly so rapidly as most other civilised 
countries. This is illustrated by Table XII, which gives the import of raw 
phosphates for several of the chief consuming countries in 1905, 1910, and 
1913, taken from statistics published by the International Institute of 
Agriculture. 

* International Institute of Agriculture, Bulletin of Agricultural Intelligence and Plant 
Diseases, 1915, p. 326* ** 
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TABLE XII. 

IMPORTS OF RAW PHOSPHATES. 
(Metric Tons ) 



1905. 

1910. 

1913. 

United Kingdom 

427.744 

462,904 

547,666 

France 

446,722 

687,673 

940,791 

Germany 

501,048 

723,271 

928,798 

Italy 

240,144 

422,714 

529,776 

Japan 

88,932 

168.231 

331.288 

Australia 

15,575 

107,300 

162,599 


The table shows that the import of phosphates by European countries 
like France, Germany and Italy, as also the import by countries like Japan 
and Australia, was, before the war, increasing at a far more rapid rate than 
was the import by the United Kingdom. In addition to her import, France 
uses at home most of the large amount of raw phosphate produced in the 
country, and is the largest consumer of mineral phosphate in Europe, though 
Germany is not far behind. The largest consumer of all countries is the 
United States, whigh is increasing her consumption with great rapidity. 

Mineral phosphates are used mainly for the manufacture of superphos¬ 
phate, only small quantities being used directly as manure and for other 
purposes. The manufacture of superphosphate is, then, the use to which 
nearly all of the mineral phosphate is put, and it is as superphosphate, or as 
mixed manures containing superphosphate, that nearly the whole of it is 
consumed in agriculture. Table XIII., the figures of which are taken from 
the returns of the International Institute, shows the production of super¬ 
phosphate in some of the chief producing countries, and tells a similar tale 
to preceding tables. In France, Germany, and Italy the production has grown 
with astonishing rapidity, and the same is true of most of the countries which 
produce smaller quantities, while in Britain the growth of production is only 
moderate. The case of the United States is the most remarkable of all. 
Complete figures are not given, but the production in 1904 is stated at 
695,068 tons, and in 1909 at 1,089,600 tons.* The pioduction has therefore 
increased nearly fivefold in ten years, and in 1913 far exceeded that of any 
other country in the world. 

TABLE XIII. 

PRODUCTION OF SUPERPHOSPHATE. 

(Metric Tons*) 



1900. 

1903. 

1905. 

1910. 

1913. 

United Kingdom,. 
France 

Germany 

Italy 

United States ... 

621,000 

945,000 

644,400 

252,000 

655,200 

1,053,000 

765,000 

392,400 

772,200 

1,314,000 

873,000 

480,000 

756,900 

1,634,000 

1,353,000 

1,050,200 

820,000 

1,920,000 

1,818,700 

972,500 

3,248,000 


The world’s production in 1913 is estimated to have exceeded eleven 
million tons. By far the most important use of sulphuric acid before the 
war was in the manufacture of superphosphate. 


* Production et Consommation des Bngrais Chemiques dans le Monde, p. 54. 
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The j^reatest rival of superphosphate in recent times has been basic 
slag. This is a by-product of the purification of steel by the basic process. 
It began to be produced at Middlesborough by the Thomas-Gilchfist or 
basic modification of the Bessemer process in 1879, and was for some time 
a waste product. Its value was soon recognised in Germany, and the slag 
produced in Bj*itain was for a time entirely exported to Germany. Even up 
to the outbreak of war much of the slag produced in Britain was exported- 
The basic process of steel manufacture proved of much greater advantage 
to the steel industry of Germany, Belgium, and Luxemburg, than to that of 
the countrv of its origin, and in a few years Germany was producing far 
lai ger quantities of basic slag than the United Kingdom. Also the use of 
slag in agriculture became popular in Germany very rapidly, and the 
consumption of slag in that country has always far exceeded that of any 
other coiintiy. Even when its value began to be recognised in Britain the 
supply of the material remained for years largely in the hands of German 
firms. It was from the late German firm of H. & E. Albert, London, that the 
following figures showing the world’s production of slag up to 1900 were 
received. 

TABLE XIV. 

WORLD’S PRODUCTION OF BASIC SLAG. 


Year. 

Tons. 

Year. 

Tons. 

1880. 

10.000 

1895. 

845,000 

1885. 

150,000 

1900. 

1,760,000 

1890. 

410,000 

— 

— 


The production of slag in Germany, including Luxemburg,’*" was 4 326 
tons in 1880, 358,320 tons in 1890, and 953,370 tons in 1899. 

The increase in production in the chief piodiicing countries since 1900 
is shown in Table XV,, the figures for which are taken from the returns of 
the International Institute of Agriculture. 


TABLE XV. 

PRODUCTION OF BASIC SLAG. 
( Metric Tons ). 



1900. 

1905. 

1910. 

1913. 

United Kingdom 

123,000 

244,500 

260,000 

404,000 

France 

230.000 

338,000 

534,000 

— 

Belgium 

112,000 

225,000 

488,000 

655,000 

(lermany (including 
Luxemburg) 

1,035,300 1 

,551,000 2,007,000 

2,500,000 

The net export of slag (export 1 

less import) 

is shown 

for the chief 

exporting countries in the next table, 

TABLE 

NET EXPORT (EXPORT LESS 

XVI. 

IMPORT) 

OF BASIC SLAG. 


(Metric Tons). 

1905. 

1910. 

« 

1913. 

United Kingdom 


— 

218,1.34 

115,796 

Belgiiiin 


213,240 

422,644 

541,354 

Germany 


72.142 

71,366 

272.809 


* Jour. Socy. Chkm, Ind.. 1901, XX. 521. 


M4Y, 1918.] 


297 


The tables show that German^’ consumed nearly the whole of her 
immense production of slag, while, in spite of her moderate production, up 
to the outbreak of war, Britain expoited a considerable proportion of wint 
she produced. Belgium had by far the greatest net export, but still retained 
a consideiable quantity lor home use lelathely to her small acieage. 

POTASH MANURES. 

('"ntil lecent times the ashes of plants and the Ices ot wuie tomied 
almost the only souices of potash and salts. Nitrate ot poU',’.i or nine 
was obtained as an e^Hoiescence liom ceitain soils in India and some i thei 
hot countiies ; but mi'^t potash comp uinds, whether for use as nianine or 
for other puipo-^es, w’erc obtained from wood ash, kelp—the a<h ol «e.i-weed, 
—baiilLi, and other such sources, or from the taitar oi argoJ ot waie. 
The gieat German deposits of potadi salts began to be developed aboat 
1860, «ind since then the German potash industry luis continually giowii and 
increased until it had before the wmr almost a monopoly of the wot Id's 
supply of potash salts for use as manuie and tor other piiipoaes. The indus¬ 
try was de\eloped with the help of the Prussian Goveinment, which had a 
direct interest in the mines. All the producing companies w’ere foinied into 
a syndicate, wdiich regulated production and prices, and conducted a thorough, 
vvell-organised and scientilic propaganda, at lirst in Germany itselt, then in 
Western Europe and the United States, and latterly throughout the whole 
w’orld. Probably no branch of the fertiliser industry has been so thoroughly 
controlled and organised as the potash industry, and in the use made of 
agricultural science for propaganda purposes it has been the model and 
example which has been distantly followed in recent times by older branches, 
such as those w’hich deal with nitrate of soda, sulphate of ammonia, and 
mineral phosphates. 

The older, badly organised potash industries, such as the kelp industry 
had before the wmr almost ceased to struggle against this great, Wi'ell-organised 
syndicate. Until the United States, owing to a fiscal dispute, began a few^ 
years ago to search seriously for home sources of potash compounds, all 
countries seemed to be content to draw’ their supplies from the unlimited 
stores of the organised and efficient German syndicate, and to allow’ any 
feeble home potash industry they had to go to the w’all. From this lethargy 
W’e have recently been roused by the w’ar, and the scarcity and rapid rise in 
price of potash compounds has caused feverish activity in the search for 
independent sources of these valuable products. 

The German Potash Syndicate has always published very complete 
statistics of its production and export of potash compounds, and has freely 
used these throughout the w’orld for propaganda purposes. There w^as 
therefore little difficulty in obtaining complete returns of the production 
and consumption, before the war, of the Syndicate’s products in agri¬ 
culture and industry throughout the world. These statistics, naturally, 
make no mention of potash compounds derived from other sources, but 
during the past twenty years, at any rate, production from all other 
^ources was very small in comparison with the German production. 
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The following table, compiled from statistics published by the Syndicate 
before the war, shows the rapid and continuous growth of the industry from 
1861 onwards :— 

TABLE XVII. 

GERMAN PRODUCTION OF POTASH COMPOUNDS. 

(Metric Tons). 



Ciude 

Concentrated 


Crude 

Concentrated 


Salts. 

Salts. 


Salts 

Salts. 

1861. 

2,293 

— 

1890. 

... 1,279,265 

209,961 

1865. 

... 89,060 

— 

1895. 

... 1,531,585 

212,558 

1870. 

... 288,598 

— 

1900. 

... 3,037,035 

409,582 

1875. 

... 522,866 

— 

1905. 

... 4,878,598 

579,448 

1880. 

... 668,596 

— 

1910. 

... 8,160,778 

1,124,629 

1885. 

... 929,050 

144,850 

1913. 

... 11,607,510 

1,647,906 


The crude salts are the raw salts as raised from the mines. These are 
partly used as fertilisers without further treatment, except grinding and grad¬ 
ing, and partly used for the manufacture of such concentrated salts as muriate 
of potash and sulphate of potash. Under “ Crude Salts,” in Table XVII. 
is included the well-known manure kainite. The chief crude salts raised 
from the mines are carnalite and kainite. Carnalite is used chieHy for the 
manufacture of the concentrated salt muriate of potash. 

The chief concentrated salts produced are muriate of potash and potash 
manure salts. Sulphate of potash is produced in much smaller, though still 
large quantities. 

The table shows that the expansion has been specially rapid since 1905* 
both for crude and for concentrated salts. During the eight years, 1905-1913, 
the production of crude salts has increased at an average rate of over 800,000 
tons per annum, and the manufacture of concentrated salts at an average rate 
of over 130,000 tons per annum. These are remarkable figures, and indicate 
the possibilities of the potash industry in the future and the importance of 
developing all independent economic sources of potash salts. 

By far the most important use of potash salts is in agriculture. In the 
earlier days of the industry the German potash salts were used principally in 
industries other than agriculture, but the Syndicate soon recognised that 
their greatest field for expansion was in agriculture, and both at home and 
abroad they have diligently cultivated the agricultural market. The great 
expansion in the industry shown in Table XVII, has been mainly due to the 
increase in the agricultural use of potash. This is illustrated in Table XVIII., 
in which all German potash compounds are reduced to the common terms 
of pure potash, which gives the best basis of comparison for such a purpose:— 

TABLE XVIIL 

CONSUMPTION OF POTASH IN AGRICULTURE AND INDUSTRY. 



1880. 

1890. 

1900. 

1910. 

Pure Potash used for 

tons 

tons 

tons 

tons 

Agricultural purposes 

Pure Potash used for 

29,127 

71,679 

255,722 

766,584 

Industrial purposes 

39,453 

50,623 

70,257 

91,299 

Per cent, used for Agriculture 

42‘4 

587 

78'4 

893 
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In 1880 only 42‘4 per cent, of the German production of potash was 
used for agriculture, while in 1910 almost 90 per cent, of the enormously 
increased production was used as fertiliser, and the use in all industries 
other than agriculture was relatively small. Putting it another way, in the 
thirty years from 1880 to 1910, the consumption of German potash in all 
industries other than agriculture was a little more than doubled, while the 
agricultural consumption increased more than twenty-six fold. 

Germany is the chief user of her own potash salts, whether for agricul¬ 
ture or otherwise. In Table XIX. some statistics for lecent years are given 
in terms of pure potash. 

TABLE XIX. 

CONSUMPTION OF POTASH IN GERMANY AND OTHER COUNTRIES. 

Stated in Terms of Pure Potash in Metric Tons* 



Agriculture 

Industry. 



Germany 

All other 
countries 

Germany 

All other 
countries 

1903 

153.630 

147,784 

39,370 

25,636 

1906 

328,485 

241,883 

48,731 

28,435 

1909 

305,960 

284,067 

55,281 

32,024 

1911 

423,341 

426,060 

57,498 

34,028 


Germany uses practically as much potash for agricultural purposes as all 
other countries put together, and uses much more than all otjier countries 
for other industries. These figures, which are derived from the statistics of 
the Potash Syndicate, do not take account of potash produced in other 
countries than Geimany, such as the potash derived ffom kelp in this countly 
and Japan, and the nitrate of potash produced in India. As already pointed 
out, however, the production from these sources is small, and would not 
make a very serious alteration in the figures given in the table. The increase 
in the consumption has proceeded fairly equally both in Geimany and in 
other countries, whether for agriculture or for other industries, and both in 
Germany itself and in other countries it is the agricultural market which 
is the important one. 

After Germany, by far the most important consumer of potash salts is 
the United States, and, before the supply was cut off by the war, the market 
there was rapidly expanding. Other important consuming countries were the 
United Kingdom, France, Belgium, Holland, the Scandinavian countries, and 
Austria-Hungary. In the United Kingdom the consumption increased 
rapidly between 1900 and 1913. Per acre of arable land Scotland was one of 
the chief consumers of potash manures before the war, though much Scottish 
soil stands less in need of special potash manuring than the light potash- 
hungry soils which form such large areas in Germany itself, and others of the 
chief potash-using countries. 

In spite of the predominance of the German potash industry, the manu¬ 
facture of potash compounds from seaw^eed ash or kelp survives to a certain 
extent in Scotland. It has not been found possible to obtain exact figures of 
the production of potash salts from kelp, but it probably amounts to two or 
three thousand tons of concentrated potash salts per annum. This industry 
could, no doubt, be considerably developed. 



OTHER MANURES. 

Besides the great classes of Nitrogenous, Phosphatic, and Potassic 
manures discussed above, there is a very large trade in a number of other 
fertilisers, several of which are organic waste piodncts from other industries. 
In addition to the industry in real guano, which is composed of the dung and 
waste of sea-birds, there is a considerable industry in substances called 
guano, the chief of which is fish manure or fish guano, made from fish refuse. 
The net import of guano—import less export—calculated from the returns of 
the International Institute of Agiiculture for the yeais 1905, 1910, and 1913 
for the chief importing countries, is shown in the following table;— 

TABLE XX 

NET IMPORT (IMPORT LESS EXPORT) OF GUANO, NATURAL 

AND ARTIFICIAL. 

( Metric Tons ) 



1905 

1910 

1913 

United Kingdom 

26,810 

15,035 

22,590 

France 

5,498 

2,079 

1,035 

Belgium 

8,735 

—10,721 

20,095 

Germany 

71,485 

40,244 

55,792 

United States 

26,063 

44,978 

19,412 


That these imports of guano are largely made up of artificial guanos, 
such as fish guano, is evident from the following considerations: (1) The 
total production of natural guano in Peru in 1913 was 74,707 metric tons, of 
which 37,177 tons were reserved for home consumption, the other 37,530 Ions 
being exported. Thq production of natural guano elsewhere was about 
6,000 tons in South Africa, and 2,100 tons in the New Caledonian islands. 
The total export of natural guano, therefore, did not exceed 46,000 tons in 
1913. The net import shown in Table XX. for the same year was nearly 
120,000 tons. (2) In the returns Norway figures as an exporting country, 
and is not an importer. The only guano exported by Norway is fish guano. 
The quantity exported by Norway in 1913 was 14,214 tons. 

In Table XX. Belgium has a minus import of over 10,000 tons in 1910. 
This is accounted for by the fact that large quantities of manure, as of other 
substances, pass through Belgian ports into Germany. In 1910 the Belgian 
import was below the average, but there were specially large imports in 
1909 and 1911. 

A class of manures, of which there is not only a very large production 
and internal trade, but a very large international trade, consists of organic 
nitrogenous materials of animal and vegetable origin. The chief of these 
manures of animal origin are prepared from horns, hoofs, wool waste, hair, 
feathers, blood, skin and leather, while the chief vegetable products are cakes 
and meals left as by-products after the extraction of oil from certain oil¬ 
seeds. Such materials have been used as manure to a certain extent since 
early times, long before the present great industry in mineral or chemical 
manures had its origin. Thus we find that Davy, in his ‘'Elements of Agri¬ 
cultural Chemistry,’ published in 1813, not only mentions the use of fish 
refuse as manure, but also points out that horn, hair, feathers, woollen rags, 
rape-cake, and malt dust all form valuable manures. He states that Mr, Coke 
of Holkham, who was so well known in the history of the improvement of 
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agriculture in the East of England, brought the practice of the use of rape- 
cake as a manure for turnip crops to “its highest degree of perfection.” 

At the present day there is still a considerable industry in these articles, 
some of which arc very popular and trusted manures in certain districts. 
Rape-dust or rape-meal, for instance, is extensively used as a manure in 
certain parts of England, and in India large quantities of castor-cake and 
meal are used. In the International Returns of Imports, Geimanvand France 
appear as the largest importers of animal refuse materials. Gei is stated 
to have imported in 1913, 2899 tons of residues of horns a». noofs for 
manurial use, and 64,421 tons ot “various animal residues’^; while France 
imported in the same year 82,044 tons of “various animal residues.’’ 

All these figures, however, are dwarfed by the enormous impoit bj Japan 
of soya-bean cakes and other oil-cakes for use as manure, which in 1913 
amounted to 859,008 tons. Such cakes are the principal concentrated manure 
used in Japan. We have seen above that in recent times Japan has rapidly 
increased her consumption of chemical fertilisers—such as sulphate of 
ammonia and superphosphate—but the traditional imported manure used in 
that country is bean-cake, which is imported mainly from China. Japan also 
appears in the returns as having imported, in 1913, 4,820 tons of “various 
animal residues.” The above figures show that the international exchange 
of oil-cakes for fertilisers is a very large industry in the far East, and must 
employ a great amount of shipping. 

Lime ,—Though very large quantities of lime are applied to the soil in 
different countries, practically it is not an article of international exchange* 
Though statistics can be obtained in different countries of the production of 
lime, much of this lime is used for industries other than agriculture, and there 
is no means of determining how much is used for agriculture and how much 
for other purposes. 

We are safe to say, however, that since 1880 the use of lime for agri¬ 
culture in Britain has diminished, and in this respect we have not progressed, 
but have gone seriously backwards. 

To sum up the position with regard to manures, the whole of the 
statistics show that, since 1880, an enormous development has taken place in 
the world’s fertiliser industries, and a great world-wide commerce has sprung 
up in materials for making fertilisers, and in the finished fertilisers them¬ 
selves. Fertilisers are now consumed in millions of tons per annum in the 
chief countries in which intensive agriculture is pursued. The United States, 
for instance, which is stated* to have consumed in 1880 1,150,000 tons of 
fertilisers, and to have increased this consumption to 2,200,000 tons in 1900, 
developed the industry at a greatly increased ratio after that date, and, 
according to the official census of production, produced 5,096,778 tons in 
1909, and 7,633,925 tons in 1914, an increase of nearly 50 per cent, or over 
two and a half million tons in five years. During this period of development 
the growth of the British production and consumption of fertilisers has been 
relatively slow.— Transactions of the Highland and Agricultural 
Society of Scotland. 

* American Fertiliser Handbook, 1914.* 
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COMMERCIAL FIXATION OF ATMOSPHERIC 

NITROGEN. 

H, A. TEMPANY, DsSc., 

- Director of Agriculture, Mauriltus. 

The following Memorandum pi*epared for the Board of Agriculture, 
Mauritius, is of general interest:— 

In view of the existing difficulties in obtaining supplies of artificial 
manures from other parts of the world owing to war conditions it is but 
natural that interest should have been aroused in Mauritius, concerning the 
possibilities of making good deficiencies from local sources, and in this 
connection attention specially centres on the question of the production of 
synthetic Nitrogenous manures from the atmosphere. 

Additional weight is lent to possibilities in this direction inasmuch as 
there are available in Mauritius considerable reserves of unutilised energy 
in the shape of water power, part of which at any rate might be capable of 
employment with such an end in view. 

As this question is of a considerable permanent interest and is capable 
of being fraught with results of importance, the following summary of 
information has been prepared from available literature indicating the present 
position in relation to the production of synthetic Nitrogenous manures and 
the possibility of the development of their production in the Colony. 

That it is possible to fix Nitrogen from the air by electrical means has 
long been known, the discovery dating back to the time of Priestley, who 
showed that under the influence of the electrical discharge, Oxygen and 
Nitrogen slowly combine to form oxides of Nitrogen which subsequently 
change by more or less complex chemical processes into Nitric and Nitrous 
acids or Nitrates and Nitrites; this discovery was subsequently verified and 
amplified by Cavendish in 1784. There the matter rested until about 25 years 
ago when attention first became seriously attracted to the possibility of 
producing Nitrate on a commercial scale by such means, the first effort being 
made in Switzerland by Aloys Noville in collaboration with C. E. and 
P A. Guye. 

Since then, the synthetic production of Nitrogenous compounds from 
atmospheric Nitrogen has developed enormously, while two other important 
alternative processes have also been evolved. Figures for the total production 
of such products are naturally difficult to obtain at the present moment but 
there seems reason to believe that in the aggregate they may approach 
2,000,000 tons per annum, of which it has been stated that 1,000,000 tons 
alone is being produced by the Badische Anilin and Soda Fabrik in Germany. 

There is no doubt that the war has exercised an enormous influence on 
the development of the manufacture of such products ; at the present time the 
bulk of the out-turn is being absorbed for the manufacture of explosives, but 
with the return of peace conditions, it is practically certain that a revolution 
will be found to have taken place in the production of these substances for 
manurial purposes., while the fears which were at one time entertained of the 
consequences of the possible exhaustion of the naturally occurring supplies of 
Nitrogenous fertilisers will have been banished for ever. 
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As stated there are three important processes at present being worked 
on a commercial scale for the production of synthetical Nitiogenous com¬ 
pounds from the atmosphere. 

The first of these, termed the Cj^anamide process, depends on the fact 
that under suitable conditions Xitrogen will unite with Calcium Carbide to 
form Calcium Cyanamide, a product which has been on the market for some 
years as a fertiliser under the name of Kitrolim. More recently the fact that 
this compound is capable of decomposition by water vapour to give Calcium 
Carbonate and Ammonia has been taken advantage of in manufacturing 
processes, and a considerable proportion of the synthetically prepared Calcium 
Cyanamide is, it is understood, being converted into Ammonia at the present 
time in this way. 

The second process has during the war attained very considerable 
application in Germany. It is based on the development of the fact which 
has long been known that on leading a mixture of Nitrogen and Hydrogen 
over certain catalysts such, for instance, as iron or Manganese, small traces 
of Ammonia are produced. The practical operation of the process is due to 
the work of Hahn who discovered catalysts capable of operating at relatively 
low temperature, while the subsequent commercial development of his 
methods was carried out by the Badische Anilin and Soda Fabrik. Essentially 
the process consists in the preparation of Nitiogen by fractionation from 
liquid air, and of Hydrogen by the catalytic action of activated iron oxide on 
a mixture of water gas and steam, the combination of the Nitrogen and 
Hydrogen under pressure through the influence of a catalytic agent, and the 
further subsequent oxidation of the Ammonia so produced to Nitric acid 
again under the influence of a suitable catalyst. This process has already 
obtained phenomenal development in Germany and is also being practised in 
England on a limited scale. 

The third process is that previously alluded to, namely the direct 
combination of the Nitrogen and the Oxygen of the air under the influence of 
the electric discharge to form Oxides of Nitrogen and subsequently Nitric 
acid. It may be termed the direct process. 

Of the three processes the catalytic process has probably attained the 
widest application, while it is claimed that the efficiency of production per 
unit of power is in its case more than twice as efficient as the cyanamide 
process and nearly eight times as efficient as the direct process. Against this, 
however, must be set the fact that the cj^anamide and more especially the 
catalytic processes require a considerable amount of highly skilled supervision, 
while the necessary power requires to be supplied in the form of fuel; the 
direct process is relatively simpler to control, and readily lends itself to the 
exploitation of cheap natural sources of power, notably water power, which 
the other processes do not. Moreover, it is highly probable that the efficiency 
of the direct process can be and will be very greatly increased in course of 
time, the efficiency depending on the type of electrical furnace employed. 
Even at the present time the direct process is apparently able to compete 
successfully with the other two under European conditions w»hcn fuel is 
normally cheap and plentiful and skilled labour can be readily procured, and 
in the Colonies where water power facilities exist, there would appear to be 
reasonable expectation *that a properly worked and equipped plant for 
producing Nitrates by the direct process deriving its power from natural 
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sources, might be able to hold its own against importation from foreign 
countries, bearing in mind the advantages capable of being derived owing to 
the cost of transport and other factors. 

For the above reason the following condensed account of the direct 
process as at present operated, so far as can be asceitained, is subjoined: 

In its essential form the plant consists of an electiic furnace connected 
to a blowing apparatus which is emploj’ed in feeding air to the furnace. The 
chemical combination of Xitrogen and Oxygen takes place in the arc, Nitric 
oxide being formed and it is then necessary to cool the pioduct veiy rapidly 
to prevent subsequent dissociation of the compounds produced. Subs^tiuently 
the Nitric oxide formed is oxidised to Nitrogen peroxide and ahsoibed in 
water to produce Nitric acid. The oxidation and absorption are peitoimed 
in a series of towers of special construction. 

Finally the Nitric acid produced is neutralised to form Nitrates, the 
neutralising agent employed depending on the type of product it is desired 
to turn out. 

TYPES OF FURNACE EMPLOYED. 

On the type of furnace employed the efficiency of the process largely 
depends. The principal types employed are as follows :— 

1, The Birkeland Eyde Furnace. 

This is the oldest and best known type ; it is emploj^ed at the Notodden 
and Saarheim works in Norway. At Notodden there are 32 such turnaces of 
600 to 1,000 kilowatts each. The furnace consists of built up cylindrical 
steel casings with a disc-shaped chamber in the centre. Air enters by a pipe 
at the base of the furnace and enters the central chamber by a large number 
of small holes. Two U-shaped copper electrodes project into the disc 
chamber from each side, they are adjustable laterally and are cooled by means 
of an insulated current of cold w’ater. The flame is deflected and made to 
spread into a circle by means of a special arrangement of electro magnets. 
In the 1,000 kilowatt furnace the flame is about 6i feet in diameter. The 
furnace employs single phase alternating current for the production of the aic 
and direct current for the electro magnets. 

2. The Schonheer Furnace. 

This consists of four annular steel tubes arranged vertically. The tubes 
are arranged concentrically and the innermost which is about 6 in. in diameter 
forms the reaction chamber ; up the centre of this a standing arc flame is 
maintained by means of a whirling current of air. 

3. The Pauling Furnace. 

This presents the special feature that it possesses horn-shaped electrodes 
having a fan-shaped space between them, while an air blast impinges thereon 
and fills the fan-shaped space with flame. 

4. The Moscicki Furnace. 

This possesses the distinctive feature of a water cooled air chamber and 
works with a single electrode, the lower edge of the reaction chamber 
functioning as the other electrode at earth potential, the arc being magnetically 
blown as in the Birkeland Eyde Furnace. 

All of these types of furnace work with single phase current. 

S. The Kilburn Scott Furnace. 

This is designed to work with three phase currents. 

The furnace consists essentially of three tabular electrodes separated 
from, one another by columns of fire-brick and enclosed in a chamber in the 
shape of an inverted cone. The electrodes are of special construction and 
are water cooled. The arc is air-blown as in the Schonheer and Pauling 
Furnaces* 
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A special feature of this furnace lies in the adoption of a boiler as a 
special cooling device. The boiler, which is of the multubular tj'pe, forms 
the roof of the furnace and effects the rapid cooling of the combined gases 
while the steam generated can be used as a source of power. 

The advantage is claimed for the use of three phase currents that there 
ib less fluctuation in the power of the furnace, and thereby the working 
efficiency is increased. 

In some types of furnaces, notabl}’ the Kilburn Scott, it is usual to 
preheat the reaction mixture in some form of preheater; in the case of the 
Kilburn Scott furnace the necessary heat is derived from the mixture of 
combined gases which is made to yield up some of its heat to the uncom¬ 
bined materials. The effectiveness of the operation of the synthesis may 
be and is often increased by the addition to the air of a surplus of oxygen 
thereby enabling a larger proportion of the nitrogen of the air to enter into 
combination. This addition of make-up oxygen is however onlj possible 
when the production of synthetic nitric acid is conducted in conjunction 
with other manufacturing processes yielding free oxygen as a bye-product. 

ABSORPTION SYSTEM. 

When the air passes through the furnace some of it is converted into 
nitric oxide. Subsequently the mixture of air and nitric oxide passes to a 
nest of cooling tubes made of aluminium over which water is flowing, then 
to the preheater where some of the heat is imparted to the supply to the 
furnace, then to a circular tower made of steel plates lined with acid-proof 
bricks. 

This tower is very large and serves the purpose of permitting the nitric 
oxide formed as the result of reaction, to be oxidised to nitrogen peroxide. 
It then passes to the liist of four Acid Absorption Towers, each of which has 
acid-proof open work filling so as to allow gas and liquid to pass freely 
through but at the same time to bring them into intimate contact. The gases 
travel up Tower 1, down Tower 2, up Tower 3, and down Tower 4. Pure 
water is supplied at the top of Tower 4 and passing down forms with the 
oxides of nitrogen present, nitric and nitrous acids. The latter becomes 
subsequently oxidised to nitric acid, and nitric acid of about 5 ^ strength 
Hows out of the bottom of the Tower, this is then transferred to Tower 3, 
where it meets with stronger gas, then to Towner 2, and finally back to Tower 
1 on the principle of contra flow. 

The final product runs up to SO % concentration. After passing Tower 4 
the gases may still contain some nitrogen oxides which are absorbed either 
by sodium carbonate or milk of lime. The movement of gases through the 
Towers is usually effected by means of fans of aluminium. 

If desired the resulting acid product may be concentrated by heating, 
or over sulphuric acid, and subsequently neutralised to form sodium, or 
calcium nitrate. 

To obtain the best results from a furnace a nice adjustment of condi¬ 
tions is necessar 5 % and there are several factors influencing this, e. g.: (Ij 
Voltage and current on which depends the temperature of the furnace, (2) 
Pressure and velocity of flow of air through the arc flame, and <3) Amount 
of preheat of air and effectiveness of coolness. All of these factors require 
careful and constant watching. 

Nerst gives the following percentage, as the theoretical maxim yields 
for different temperatures :— 

Absolute temperature. Nitric Oxide formed 

per cent. 

1,500 ••• 01 
1,928 ... ... ... O'S 
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Absolute temperature. Nitric Oxide formed, 

oc. per cent. 


2.202 ... ... ... 1*0 

2,403 ... ... ... 1*5 

2,511 ... ... ... 2*0 

2,854 ... ... ... 3*0 

3,103 ... ... ... 4*0 

3,227 ... ... ... 5*0 


It is important to note that the percentage efficiency increases rapidly 
with rise of temperature. 

Regarding the yield per kilowatt j^ear Hofer has calculated that the 
maximum theoretical yield per kilowatt year is 1,850 kilos at a temperature 
of 3,200®c. 

Pauling guarantees for his furnace the production of 60 grams nitric 
acid per kilowatt hour of electrical energy, or for 8,000 hours a year, 
480 kilos. 

At the Notodden factory the output per kilowatt year is 8S0 to 938 kilos 
of nitrate of lime containing 13 % nitrogen. 

The annual production of Notodden is given at 20,000 tons of nitrate of 
lime, and 4,000 tons of nitrate of ammonia. The production of the Saarhein 
factory has been given as 70,000 tons of nitrate of lime, and 8,000 tons of 
sodium nitrate. 

Data regarding cost of the plant and the size of the smallest workable 
commercial unit are not very abundant. It has, however, been authorita¬ 
tively stated that a practicable commercial unit would be about 1,000 
kilowatts having any three furnaces of 330 kilowatts each. 

Such a plant it was estimated might be put down in England under 
normal conditions for about £6 to £7 per kilowatt including all necessary 
apparatus but not apparently building. Making all allowances for increased 
cost of erection in Mauritius, such a price is by no means prohibitive, and if 
anything like the outturn quoted was realised, it would seem that if the 
necessary power was available such an undertaking might be capable of 
successfully functioning under Mauritius conditions. 

The following data taken from the Mauritius Almanac give the gaugings 
of the principal waterfalls of the Colony. 



Name or description of 

Height of 

Volume in 

Name of River. 

waterfalls. 

waterfall 
in feet. 

cubic ft, 
per minute. 

River Profonde ... 

Near District Board^s dam... 

14 

550 

R. Francoise 


14 

230 

G. R. South-East ... 

On Midland Estate 

9 

800 


Pave Citron 

34 

800 


Des Hirondelles... 

28 

1,000 


Deschiens 

19 

1,530 


Diamamoo 

63 

2,315 


(As available head, 100 feet). 
(Available head probably 50 
feet by going a little above 

• •• 

1,590 


the Cascade Beau-Champ.. 

25 

4,000 

Le Chaux River ... 

Mme. Keen 

IS 

ISO 

R. du Poste 

Near Railway Station 

56 

175 

Bain des Negresses.. 

Near Gris-Grts 

35 

ISO 

Savane River 

C. Cecile 

105 

580 

Do. 

Below Terracine dam. 

77 

250 

R. desGalets 

C. Pigeons 

22 

190 

S. da Cap 

Chamarel 

320 

330 

R. Profonde 

Near Martindale Bridge ... 

17 

225 
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FARMYARD AND OTHER MANURES. 


In an article under this heading, The Field of September 15, 1917, 
draws attention to a possible divergence of opinion between farmers and their 
scientific observers concerning the relative merits of farmyard and artificial 
manures ; in this it states : ‘There are two points upon which it looks as if 
practice and science were to come into conflict. The latter has a greater 
belief in the virtues of the concentrated artificial manures than the former. 
The farmer appreciates the qualities of artificials, but in his estimation, based 
upon personal experience and careful observation, they can be used to better 
advantage to supplement dung than to displace it. It will take a great deal 
to shake this conviction, for it is rooted in generations of careful study and 
practical achievement. The modern manufactures, and natural materials of 
commerce have a ver^^ important prortnce to fulfil, but there is proof both 
here and on the Continent, particularly in Germany, to show that continuous 
exclusive artificial manuring is detrimental to the health and ultimate produc¬ 
tivity of the soil. This may be due to chemical action, but it is quite as likely 
to result from the absence of the beneficent influence of farmyard manure 
upon the physical state of the land. It is known that while concentrated 
fertilizers may, in certain circumstances, be more effective than dung in 
forcing crops safely through ciitical stages of development, and, used freely, 
will produce more vigorous growth than farmyard manure alone, the latter 
acts as a valuable corrective to weather extremes ; it conserves moisture in 
dry seasons, and facilitates drainage when there is an excess of water in the 
surface soil. The confidence reposed in manure made in the yards, therefore^ 
is firmly founded upon solid economic teaching coupled with practical 

attainments.Dressings of artificial manures may be added with 

varying advantage, often very great benefit, but animal manure should, 
wherever practicable, form the foundation in the general scheme of manuring 
land.’’ 

As regards West Indian agriculture and the advice given by scientific 
advisers to planters, we think it may safely be asserted that this is mainly in 
accord with the view of the writer of the article quoted above. Here both 
scientist and planter realize the value, indeed the necessity, of using farmyaid 
manure or its equhialent, though the advisei*s of the planters may at times 
urge that more farmyard manure should be used, that more effort should be 
made to increase the quantity that is available, and that greater pains should 
be taken to conserve it so as to avoid waste of its valuable qualities. 

As The Field’s article indicates, farmyard manure performs two distinct 
functions: it provides material which acts, more or less directly, as food for 
the crop, and it exerts certain beneficial effects upon the soil. The former 
of these functions can be fulfilled to a very large extent by artificial manures, 
but the function of soil amelioration is largely confined to farmyard manure, 
or to the somewhat similar substances employed by way of * green dressings.’ 
The provision of decaying vegetable matter, to form what is familiarly spoken 
of as humus, is recognized to be essential to the production of fertile fields, 
and it is also acknowledged that this provision is even more necessary in the 
tropics than in temperate regions, on account of the rapidity with which 
humus decays and disappears under tropical conditions of heat and moisture. 

At the present moment the difficulty of the West Indian planter lies in 
the fact that he is unable to obtain those quantities of artificial manures which 
practice has informed him to be desirable for supplementing the farmyard 
manure commonly used. 
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It is quite true that the employment of artificial manures is often regarded 
both in England and in the colonies as evidence of scientific agriculture, and 
so it is to a certain extent; it may be true also, that the undue or wasteful 
use of these manures often characterizes the Jess skilful planter, whose 
practical experience may not have kept pace with his theoretical ideas, but it 
cannot be said that scientific workers who have had much experience in the 
tropics underrate the value of farmyaid manure, or advise planters to neglect 
its use in favour of artificials. 

‘ The other point,' saj^s The Field, ‘ upon which a division of opinion is 
probable is the influence of the ration upon the fertilizing value of the dung. 
Science appears to be changing its view in respect to this question. It has 
been suggested that existing beliefs concerning the fertilizing properties of 
manure made from stock fed liberally with meals and cake are not justified 
by actual results. The evidence upon which this far-reaching pronouncement 
is based has not yet been made known, but should this plea be seriously 
advanced, a sharp conflict with practical experience is assured. Farmers, 
who had the support of early scientists and many still living, hold decided 
views on the value of high feeding as a source of soil fertility, and, as a matter 
of fact, the whole system of fai-ming is based upon the acceptance of this 
principle. There are not a few who believe that the present estimate is 
founded upon too generous a scale, but science will tackle a difficult problem 
if it should now set out to disprove what its earlier exponents and successive 
generations of competent farmers established as a fundamental condition in 
good husbandry.' 

This question receives much less consideration in the West Indies than 
it does in Britain ; it is perhaps a pity that it does so, for a fuller perception 
of the points at issue would lead to more careful conservation of the farm¬ 
yard manure produced upon estates. 

There is one point in connexion with the use of farmyard manure which 
may perhaps be worth raising at this point, and that i^ the value of farmyard 
manure as a means whereby certain necessary beneficial bacteria are conveyed 
to the soil. It is probable that the beneficial effect of farmyard manure is 
largely influenced by the manner and the rate at which it undergoes change 
in the soil. The changes are, doubtless, largely caused by certain bacleria 
which have the property of decomposing the cellulose of the tissues of the 
vegetable matter existing in the manure. The necessary bacteria exist in the 
alimentary tract of the animals producing the manure, and continue their 
functions in the manure heap and in the field. In this way they help to 
render more immediately useful the tissues contained in the litter which 
forms a large part of most farmyard manure and the vegetable matter from 
other sources which is added to the soil. In this connexion the suggestion 
has been made that probably the addition of small quantities of farmyard 
manure, with its attendant bacteria, to the soil at the same time that green 
dressings are applied, will prove useful, the idea being that, in the event of 
there being a deficiency of these organisms in the soil, the green dressing 
will onh jci ome available at a slow rale, and so may fail in its efficiency, 
wheieas the addition of the required bacteria may speed the process of 
decay, and so hasten and increase the activity of the green dressing. 

It is probably on account of this bacterial action that planters prefer, 
vyhen possible, to put the extra material in the way of bush, grass, and the 
like, into the pens to mingle with the farmyard manure, rather than to bury 
it directly in the land. It would be a useful matter for experiment, to deter¬ 
mine whether similar useful action will go on in the field if additions of 
farmyard manure are added to green dressings. If this is the ca.se, it may 
possibly lead to an increased use of the practice of green dressing, which 
appears to be suffering some neglect— Aokic, News, Barbados, Vol. XVII, 
Np. 412. 
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CO-OPERATION. 

-- 

CO-OPERATIVE CREDIT SOCIETIES IN 

MAURITIUS. 


There have been no additions to the number of Societies in opeiation 
during the past year ; the total number of Societies operating has been 23 
comprising 2,823 shareholders. The liquidation of the Phoenix-Vacoas 
Society has not yet been entirely completed, there appears however to be 
reason to believe that the settlement will shoitly be forthcoming. 

A close control has continued to be kept over the operation of the 
Societies. The books of all Societies were inspected by Mr. F. Birkinsiivw 
in January 1917, and by Mr. Shand Harvey in March and June of the same 
year. It is found that it is still necessary to exercise a very careful super¬ 
vision of accounts in the case of many of the Societies ; the system of book¬ 
keeping in force is by no means simple and in the case of the less intelligent 
Secretaries entries of items under wrong sub-heads are not infrequent. The 
general principles involved, howe\er, appear to be fully grasped by the 
members of the vaiious societies and it is satisfactoiy to be able to record that 
when wrong records were made the errors were always readily recognisable. 

The work of the managing committees has continued to be supervised 
by the Inspector and advice and assistance freely given on all points. In 
addition to visits to individual societies, the plan has been adopted by the 
Inspector of setting aside one morning a week for attendance at the Tovn 
office of the Department of Agriculture, to afford an opportunity for officers 
and members of the various societies consulting him on special points 
which may arise. This system has been productive ol good results and the 
officers of the various societies have freely availed themselves of the facilities 
thus afforded. 

The principal loans have been issued for purposes of cultivation while 
in special cases loans have been also issued for such objects as weddings and 
funerals ; some cases of advances for the purchase of land have been recorded, 
but in view of the high values for cane land at present in Mauritius every 
effort has been made to discourage advances for such purposes, except wiien 
the purchase price proposed to be paid was such as to allow of the land 
being profitably worked under more normal conditions. 

The necessity for piompt repayment of loans has been emphasised to 
all societies, and it is gratifying to be able to record that although the total 
of loans is very considerably larger than on any previous occasion, the out¬ 
standing debts show an appreciable decrease over the total recorded in 1916. 
On June 30th, 1917 four societies showed a total of outstanding debts 
exceeding Rs. 1,000. The total outstanding debts would show^ a considerable 
further diminution had it not been for the fact that in the case of one Society 
a Factory which received the canes of members had not on June 30th, 1917, 
completed settlement of the cane transactions of the previous crop. It need 
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hardly be pointed out that such a condition of affairs operates very hardly 
on the workins^ of Societies, and oilers an unfortunate precedent in relation 
to the principles of prompt settlement which it is the aim of the responsible 
officers to inculcate into Society members. . 

In some few instances it has been observed that members of the niana^?- 
ing committees of Societies are in arrears with the repayment of loans which 
they have received ; such a state of affairs constitutes a ver 3 ^ bad example 
for the bulk of the members of the Societies and the question is under con¬ 
sideration of making additional provision in the bye-laws of the Societies to 
the effect that any member of a managing committee who is in arrear with 
the repayment of loans should ipso facto cease to be a member ot the com¬ 
mittee, unless good and sufficient reason for the non-operation ol this provi¬ 
sion can be shown to exist to the satisfaction of the Registrar' in any parti¬ 
cular case. 

The tendency is aLso witnessed in some cases to grant disproportionately 
large loans to members of managing committees. While it is of course 
essential that the committee should endeavour to ensure issues ot loans to 
persons who will employ the money to the best advantage and are fully 
capable of repayment, too great a tendency in this direction is to be depre¬ 
cated as it may involve an unfair distribution, in the shape of loans, of avail¬ 
able funds, for it- should be a guiding principle of such undertakings that so 
far as possible equal facilities should be afforded to all members to take 
advantage of the financial assistance which their Society is in a position to 
offer. 


SOURCES OF CAPITAL, 

The capital of the Societies is made up of (I) Share capital, (2) Loans 
and Deposits from members, (3) Loans and Deposits from non-members, 
(4) Loans from Government, (5) Money standing to the credit of the 
Reserve Fund. The present position is shown below :— 



No. of 

Share 

Deposits ol 

Dcpt)bits of 

Govenuneut 

Reserve 

Year. 

Societieii. 

Capital. 

Members. 

Non-Members. 

Loan 

unci 



Rs, 

Rs. 

Rs. 

ks. 

Rs. 

1914 

15 

52,721 

6,067 

23,302 

37,550 

2,312 

1915 

20 

87,028 

37,220 

22.662 

35,550 

6,898 

1916 

23 

106,143 

41.707 

20,814 

41,180 

15,037 

1917 

23 

116,307 

33,440 

41,203 

40,675 

27,948 


While there have been no additions to the number of Societies operat¬ 
ing and the number of members is approximately the same as last year, the 
increase in share capital points to steadily increasing popularity and apprecia¬ 
tion of the movement. The total number of members was on June 301h, 
1917; 2,823, this being 14 less than on the'same date of the previous year, 
while the total share aipital on June 30th, 1917 was Rs. 116,307, an increase 
of over Rs. 10,000 on the previous year. 

The total amount of Government loans due by the Societies to Govern¬ 
ment was on June 30th, 1917 Rs. 40,675. Daring the year a number of 
Societies have commenced the repayment of the loans which they received 
from the Government at the time of their inauguration, on the terms agreed ; 
in this way Rs. 3,505 have been repaid during the year under review ; during 
the-same time interest on Government loans hjis been paid amounting to 
Rs. 1,185. Two Societies received a loan of Rs. 1,500 each from Govern¬ 
ment during the year. 

An outstanding feature of the yearns work lies in the marked increase in 
the deposits of non-members carrying interest which have been placed with 
the Societies. The amount of outside capital which Societies are able to 
attract to themselves in this way can be regarded as an almost unfailing 
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indie ition of their condition, and of the confidence which they hold in public 
regard. When it is borne in mind that during the year specially favourable 
inducements have been held out for the embarkation of surplus capital in 
other directions, the results must be regarded as distinctly satisfactory. The 
majority of the Societies are desirous of attracting further additional capital 
from outside sources, and it has been carefully explained to them that their 
capacity for so doing depends very largely on the manner in which they are 
operated. The financing of loans to Co-operative Credit Societies is now 
undertaken as a regular line of business by banks and mercantile concerns in 
India, and the progress made by the Societies in Mauritius w’ariants the 
belief that with the lapse of time their credit may become sufficiently 
established to enable them to attract capital in similar fashion. 

RESERVE FUNDS. 

In accordance with the terms of the previous report no dividends will 
be declared by any Society until the expiration of five years from their in¬ 
auguration, and all profits earned have been credited to the reserve funds 
accordingly. The principle adopted in relation to the reserve funds is to 
treat these as fluid resources and to utilise them as part of the working 
capital of the Societies. It will be seen that the sum of money to the credit of 
the reserve funds is steadily increasing and the adoption of the policy in 
question will by the time the allotted period is fulfilled provide an adequate 
guarantee against the effects of unforeseen or unavoidable losses which may 
occur in the future. 

ANNUAL MEETINGS AND INSPECTION. 

The annual general meetings of all Societies were held during the month 
of July 1917 and were attended by the Registrar and Inspector, the former 
presiding in each case. 

In holding these meetings the plan of procedure adopted followed closely 
that laid down on the previous occasion by the late Registrar. The meet¬ 
ings were held in the afternoon to facilitate the attendance of members and 
on all occasions the bulk of the shareholders were present. The meetings 
occupied a total of 70 hours, ranging in individual cases from 2 to 6 hours 
according to the size of the Societies. 

At each meeting, the records and books of the Societies were inspected 
and the accounts audited. The pass books of members present were checked 
with the ledger accounts and pronotes, the balance sheets and summaries of 
receipts and disbursements were prepared : the geneial working conditions 
of Societies were enquired into ; and office-bearers elected for the ensuing 
year. 

\.s a result it was found possible to obtain a clear insight into the work¬ 
ing of each Society and it is satisfactory to be able to record that on the 
whole the conditions of the Societies indicate that they are operating along 
sound and safe lines. 

GENERAL. 

The association of the work of the supervision of Societies with the 
Agriciiltuml Department appears to be giving rise to satisfactory results, and 
is justifying the view put forward by Mr. Wilberfokce, in his report on the 
prospects of co-operative credit banks in Mauritius dated July 2nd, 1913. 
The combination of the office of Agricultural Instructor with that of Inspector 
of Co-operative Credit Societies must be regarded as very suitable and is 
bringing the work of the Agricultural Department into close touch with the 
small planters and begetting in them a spirit of confidence which is essential 
for successful progress in such connections.— Rbpt. on the Working of 
Co-operative Credit Societies in Mauritius for the Year Ending 30th 
June, 1917. 
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PROGRESS OF CO OPERATIVE SOCIETIES 
IN CENTRAL PROVINCES AND BERAR. 


The annual report of the Re^^islrar of Co-operative Societies of Central 
Provinces and Berar on the working of Societies for the year 1916-17 indicates 
that the co-operative movement has maintained the same steady progress as 
in the past in spite of the difficulties of the agricultural season and the 
uncertain condition of the money market. The Chief Commissioner in his 
remarks on the report observes with satisfaction that the stability of the 
co-operative credit movement in the Province was put to the test and that the 
system stood it well. There had been a large increase in the amount of loans 
taken by individuals exceeding last year’s figures by over 50 per cent and the 
repayments have also been very satisfactory. The societies, thanks to the 
policy adopted by the late Registrar, have increased the owned capital by a 
very satisfactory sum. 

Societies .—The number of societies have increased to 3,627 from 2,685 
last year. This is an increase of 942. Of these one is Provincial Bank, 31 
Central Banks, 3,267 are agricultural credit societies, 23 agricultural seeds 
union, 82 are iion-agricultural credit societies with unlimited liability. The 
latter are classified as follows:—52 weavers’ societies, 5 dyers’ societies, 2 
workers in gold and silver, 7 basket makers’, 4 workers in brass and copper, 
2 potters, 9 petty traders’ and 1 a leather workers’ society. In addition to 
these there are a number of societies confined to employees of various 
Government institutions such as Government Printing Press, Agricultural 
Office Clerks’, Comptroller’s Office Clerks’, Post and Telegraph, etc. All these 
have progressed well during the year under review. Two Central Banks, 12 
agricultural unions, 881 primary societies have been registered during the year. 
Out of 1,144 applications received during the period 977 have been accepted, 
127 have been rejected, 40 weie under consideration, and registration of 35 
societies have been cancelled. 

Members ,—The membership has risen to 95,633 from 60,538. This shows 
an increase of 35,095 members against last year. 

Working CapiUil ,—The working capital of all the societies at the end of 
the year under review has been Rs. 12,733,824. The working capital at the 
close of the previous year was Rs. 8,709,187. The increase for the year of 
Rs. 4,024,637 shows a considerable progress over last year. 

Reserve Fund .—The Reserve Fund of all banks and societies amounted 
on 30 June 1917 to Rs. 514,975 against Rs 377,647 at the close of the previous 
year thus showing an increase of Rs. 137,328. The Reserve Fund represents 
about Hi per cent, of the loans due by members of the primary borrowing 
societies. 

The co-operative societies in the Province have risen to the occasion 
and have contributed a very satisfactory sum towards the War Loan. The 
' Provincial Bank itself has purchased Rs. 216,900 of the loan and members of 
societies have invested over Rs. 24] lakhs in the loan. The individual 
number of members thus invested the money has exceeded 18,000. 

A characteristic feature of the co-operative movement in the Province is 
the encouragement of the formation of seed unions under the Co-operative 
Act. These unions have been in a great measure responsible in the raising 
and the distribution of pure cotton, whejit and rice seeds to members of 
co-operative societies. These societies are Worked under the guidance of the 
Director of Agriculture and have thus helped the raising of a pure type of seed 
for sowing puiTposes. These unions first began their operations with the raising 
of pure cotton seeds and their activities are gradually being extended to other 
directions. There are now unions for raising cotton, wheat and rice seeds. 

Another type of unions has been inaugurated in another part of the 
Province. This consists of groups of co-operative societies borrowing money 
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from the Central Bank lor the purchase of pure seed. The seed thus obtained 
is sown by members and at the end of the 3 ’ear they return to the society the 
grain advanced together with 25 per cent, as inteiest in kind. Ihis 25 per 
cent, is utilized in payii g interest on the loans of the Central Bank, the union 
expenses and providing a Resei\e Fund. At the end of the^’ear under ie\ie\\ 
there have been 5 such unions. Each union is having a store in which grain 
is deposited. The live unions comprised of 34 societies. They have an area 
of 1,345 acres under selected wheat and 1,175 maunds ot pure wheat seed 
have been distributed among these Unions. 

The unions concerned with the raising of puie cotton seed have produced 
346,594 lb. and the Rice Seed Union has produced this year 38,700 lb. 


CO-OPERATIVE SOCIETIES IN THE UNITED 
PROVINCES OF AGRA AND OUDH. 

The annual repoit of the Registrar of Co-operative Societies of the 
United Provinces of Agra and Oudh on the wwking of societies for the year 
1916-17 is full of interesting reading matter and indicates the good work 
done in the Province during the last year in spite of the existence of adverse 
conditions such as the entry of the State as a formidable competitor in the 
loan market and the high price of money. 

The general progress of the movement is shown by the following 
figures:— 

Socielics. At the beginning of the year there were 3,189 and at the end 
of the year the number was 3,245 an increase of 56. These aie classified 
into 58 Central societies, 3,008 agricultural primal y societies and 179 
non agricultural primary societies. The only increase is shown in the number 
of Agiicultuial primary societies and under non-agiicultural primary societies 
a decrease of 3 is shown. But the actual number of new' societies W’as 122 
and this number was reduced to 59 by a large number of societies having had 
to be liquidated w'ithin the year. 

Members, There is also a reduction of members. Last j^ear there were 
118,864 members and at the end of the year under review^ the numbei of 
members was 114,165. The registrar states that the decrease in number of 
members is paitly owdng to the fact that the liquidated societies had much 
largei membership than the new societies which succeeded them and to the 
weeding of undesirables. There is no reduction of membership in non-agii- 
cultnral primary societies although the number of societies w'as decreased by 3. 

CapiiaL The working capital of societies show’s a slight increase. At 
the end of the year there were Rs. 12,040,886 against Rs, 12,034,851 at the 
end of last j’ear, an inciease of Rs. 6,035. The aveiage capital per member 
has also risen from Rs. 48’2 to Rs. 50*2. 

Reserve Funds, The total reserve of the Central Societies has risen from 
4*81 lakhs to 5*51 lakhs. The total of that of the primary societies is 6*36 
lakhs against 4*69 lakhs last year. The net profit of these societies during 
the year was Rs. 1*71 likhs. Non-ugricultural primary societies have accu¬ 
mulated reserve of Rs. 50,000 and have made Rs. 19,*100 in profit. The 
reserve of all classes of societies excluding the present allowance had at 
the end of the year risen to Rs. 12*37 lakhs from Rs. 9*91 lakhs last year. 
The margin of siifetv is steadily growing and is already substantial. 

Resources, The resources of the primary societies are as follow’s:— 
Loans from Central Societies Rs, 3,517,000, Loans from non-members 
Rs. 144,000, loans from Government Rs. 9,000, Shares and deposits of mem¬ 
bers Rs. 1,271,000, Profits and Reserve Fund Rs. 877,000. 

Loans from Government. The loan due to the Government by Central 
Societies now stand at Rs, 28,907 including iaqazn, L<ast year it was Rs. 34,616. 

N. W. 
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GENERAL. 


THE EFFECT OF ONE PLANT ON ANOTHER/ 

SPENCER PICKERING. 

This paper will be read with inteiest in India in view of the very early 
attention which was called to the same phenomenon by the late Mr. F. 
Fletcher, Deputy Diiector of Aftriculture, Bombay, in Memoirs of the 
Department of Agriculti^re in India, Botanical Series, Vol. II., No. 3, 
1908.— (Editor). 

Fi^?. 3 shows a pot with two mustard plants growin^f in earth, on the 
surface of which rested a pertorated tra 5 ’ with live inches of earth in it; 
through this all the water given to the plants peicolated. The tray has been 



removed so as to be more clearly visible in the photograph. The presence 
of such a tray makes practically no dilterence in the behaviour of the plants 
in the pot below. Figs. 1 and 2 show a like arrangement, but with a crop 
of mustard growing in the trays: in one case (Fig. 1) the effect has been to 

* Reprinted from the Annals op Botany. Vol. XXXI. No. CXXII, 

In Fig, 2 there appears to be only one plant; this is due to a fault in the photograph. 
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reduce the plants in the pot to one-hundredth of their normal size; in the 
other (Fig. 2) there has been no effect. 

The only difference in the two cases is that in Fig. 1 the washings from 
the surface growth were allowed to reach the plants in the pot (though the 
penetration of any roots through the perforations of the trays was pi evented 
by a layer of very fine metal gauze at the bottoms of the trays), whilst, in 
the other (Fig. 2), no washings passed, the holes in the trays having been 
blocked, and such water as the plants required was given to them direct. 
The conclusion is obvious; the leachings from the plants growing in the 
trays must contain something which is toxic to other plant-growth. 

Such a very simple experiment must definitely settle the question of 
toxin production, and should have been made long ago,‘ but as a matter of 
fact it comes only as the (at present) final step in a series which originated 
in 189.*^ in observations on the effect of grass on fruit-trees. As so often 
happens, we start with the more complex problems, and only gradually woik 
down to the simpler ones. 

It has now been established with a reasonable amount of certainty that 
the deleterious effect of one growing plant on another is a general phenome¬ 
non. By means chiefly of pot experiments such as those indicated above, 
the following plants have been found susceptible to such influence : apples, 
pears, plums, cherries, six kinds of forest trees, mustard, tobacco, tomatos, 
barleJ^ clover, and two varieties of grasses, whilst the plants exercising this 
baleful influence have been apple seedlings, mustard, tobacco, tomatos, two 
varieties of clover, and sixteen varieties of grasses. In no case have negative 
results been obtained. The extent of the effect varies very greatly; in pot 
experiments the maximum reduction in grow’th of the plants affected has been 
97 per cent., the minimum 6 per cent., whilst in field experiments with trees 
the effect may vary from a small quantity up to that sufficient to cause the 
death of the ti'ee. The average effect in pot experiments ma\ be roughly 
placed at a reduction of one-half to two-thirds of the normal growth of the 
plant, hut no sufficient evidence has yet been obtained to justify the 
conclusion that any particular surface crop is more toxic than another ; that 
such differences exist is highly probable, but all the variations observed so 
far may be explained by the greater or lesser vigour of the plants in the 
particular experiments in question. Similarly as regards the effect of grass 
on fruit trees, though the extent of it varies very greatly, and in many soils 
is certainly small, we must hesitate to attribute this to any specific properties 
of the soils in question ; for when soils from different localities (includ¬ 
ing those from places where the grass effect is small) have been examined in 
pot experiments, they have all given very similar results; andthisapplies 
equally to cases where pure sand, with the addition of artificial nutrients, 
has been taken as the medium of growth. 

In searching for an explanation of the effect of grass on trees, various 
possibilities suggested themselves, and these were excluded one by one, till 
the only possibility left was that of the formation of some deleterious 
substance by the growing grass. It would be impossible in this short 

2. The details of this, and manj of the experiments alluded to below, have not 5et 
been published ; a description of the other work on the subject will be found in the Third, 
Thirteenth and Fourteenth Reports of the Woburn Experimental Fruit Farm, 1^03,1911 
and 1914. 
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communication to give an account of all the su^^ftestions whicli were 
negatived, but these included the lobbing of the tree of necessary moisture 
and food by the grass, alterations in the temperature, alkalinity or physical 
conditions of the soil, and alterations in its cat bon dioxide and bacterial 
contents, the exclusion ot all which suggestions is embraced in experiments 
such as those mentioned above, where the grass or othei crop is grown in a 
separate vessel, merely resting on the surface of the ground, without anv 
possibility of it extracting anything fiom the soil in which the plant affected 
is growing. 

From the outset the behaviour of trees in grassed land suggested the 
action of some toxin ; not only is the growth arrested, but a peculiar 
attention in the colouring of the bark, leaves, and fruit occurs, unlike that 
attending other forms of illtreatment; indeed, the high colour developed by 
fruit under grass is, in some cases, so great, that expert fruit-growers have 
been unable to correctly name the varieties aftei being affected, and if this 
action of grass could be limited, and suitably adjusted to every tree, it would 
prove beneficial from the point of view of the fruit-grower, it not from that 
of the tree itself, especially as a limited check to the growth of a tice 
generally results in heavy cropping. The extent of the grass action which 
brings about these notable colour changes is very small, for they are apparent 
in cases of trees weighing about two hundredweight when only three to six 
ounces of their roots extended into grassed ground. Such an effect is in 
itself strongly suggestive of toxic action. 

To some agricultural chemists the mention of a toxin as being formed in 
the soil by a growing plant is as a red-rag to a bull, chiefly perhaps, because 
it conjures up the picture of the plant ejecting some virulent poison ; hut 
though the excretion of toxin from the roots is possible, there is no need 
for imagining such an occurrence, all plants in growing leave much root- 
detritus in the soil, and such disjecta may account for toxic propeities, just 
as well as ejecta. That some forms of organic matter may be highly 
poisonous to plant-life has been established; soil which has been healed to 
1258 is very toxic, and there is evidence that toxicity may be produced in it 
by heating to much lower temperatures. (Journ. of Agric. Scikncis, iii., 277). 
In the case of heated soils, the chemical changes are complicated by changes 
in bacterial characters; this may or may not be the case with soil which is 
growing crops; but there is one feature in common between the I wo, namely 
that in both cases the toxin is easily oxidized, and that after oxidization, it 
acts as a plant nutrient, increasing the fertility of the soil. When in pot 
experiments such as those mentioned, theleachings from the crop in the trays 
are kept exposed to the air for about twenty-four hours before being given 
to the plant, their toxic property is found to have entirely disappeared, and 
in some cases, indeed, they act beneficially; even a two-inch layer of pumice- 
stone interposed between the tray and the earth in the pot will admit of 
sufficient oxidation for a reduction in the toxic effect to be discernible. 

A reversal of the effect of giass may also be recognised in field experi¬ 
ments, for in a case where apple-trees were planted and kept clear from 
grass to a distance of 3 feet from the stems, the trees flourished better at first 
than those without any grass near them (and, of course, much belter than 
those which had been entirely grassed.) But as they grew and their roots 
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approached the grassed ground^ the toxin affected them before it had time 
to become oxdized, and they began to suffer. Though there are other 
reasons why land under grass gradually becomes more fertile, the accumu¬ 
lation of the oxidized products of the toxin must coi stitute an important 
factor in this enrichment. In certain experiments with apple-trees it was 
found that soil which had been under grass for ten years induced double as 
much growth as similar soil which had been under tillage, though when the 
turf was replaced on the soil, the trees show’ed all the bad effects of grass, 

From the general character of the action of one crop on another, it 
follows that the tables may be turned on the grass, and, even in pot experi¬ 
ments, it has been proved that grass in the pots will be adversely affected by 
apple seedlings in the trays. In piactice, of course, it is known that grass 
and other surface crops aie adversely affected by trees. This is generally 
attributed to the shading effect, and to the robbing of the soil of its nour¬ 
ishment. Doubtless tlie shading produces had lesnlts in many cases, but it 
may be questioned whether any serious lobbing of the soil occurs for there 
is good evidence for believing that ground under trees, even when worked 
regularly for timber, increases in fertility, just as does ground under gmss. 
At any rate, it has been found that a surface crop may suffer from trees 
above it, even in cases where there certainly has been an increase in ferti¬ 
lity, and where, also, the shading effect is inoperative so that the damage to 
the crop can only be attributed to the toxic action of the trees. Thus, a 
quarter of an acre of land, over which some fifteen apple trees, twenty years 
of age, were distributed, was planted uniformly with Brussers sprouts : those 
under the trees suffered to the extent of 40 per cent, in their growth ; but 
there were patches in the ground where trees had been growing until the 
preceding winter, w’hcn they had been cut clown, leaving the roots undis¬ 
turbed in the soil, and in these patches the sprouts did better than elsewhere 
to the extent of 12 per cent. In other parts of the* ground canvas screens 
had been erected, at a height of 6 feet above the surface, to stimulate, and 
even exaggerate, the shading of the trees, and under these the sprouts gave 
exactly the same values as on the unshaded ground. Thus the trees them¬ 
selves materially injured the crop, though the soil under the trees was more 
fertile than elsewhere, and though the shading was inoperative. 

Though differences in the toxicity and in the susceptibility of different 
plants may be overshadowed by differences due to other causes, it is highly 
probable, as has already been mentioned, that such differences do exist. The 
only case of differences of a positive character noticed at present in our 
experiments, is that the effect of a plant on plants ot its own kind is generally 
greater than that on plants ot another kind. This may be fallacious ; but 
certainly, a plant allect.s its owm kind ju.st as much as any other kind; and 
hence w^e must conclude that the toxin formed by any individual plant will 
affect that individual itself. This has been proved by growing plants in pots 
divided into compartments, so that there w’us no root interference, and 
comparing these w’ith other plants grown in similar pots not so divided ; in 
the former case each plant will be affected only by the toxin, and partially 
by that of its neighbour, but the amount per plant must be the same in both 
cases, and, as a matter of fact, the plants all gave the same results, except 
for a slight advantage in favour of those undivided pots, due to conditions 
which can be easily specified. 
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When a stronger and weaker plant, or an older and younger one, are 
growing side by side, we find that the latter rarely picks up, and generally 
gets more and more behind its stronger brother. This cannot be due to the 
stronger one monopolizing the food-supply ; for if it exhausted this supply 
both plants would supply at the same time, and, till that supply is exhausted, 
both would flourish equally. The inadequacy of any such explanation is 
demonstrated by taking a pot of soil capable of growing, say, six plants, 
sowing the seed for three of them first, and that for the other three a certain 
number of davs later. In the case of mustard, when the difference of date 
is onlv four days, it is found that, at the end of growth, some two or three 
months later, the last sown plants are 60 to 70 per cent, smaller than the 
others. It is evident that three four-day-old seedlings could not have 
exhausted the nourishment in kilos of rich soil so far as to leave insufficient 
food for three other seedlings ; nor can a difference in age of four days in a 
total life of several months account for such a difference in the weights of 
the plants. But the results become clear if we take into account the toxic 
effect of one plant on the other, for the later planted the individuals have to 
start growth under toxic conditions which were absent in the case of those 
first planted, and throughout their existence their inferiority in size will 
make them suffer more than their stronger brethren, though the actual 
amount of toxin in the soil is the same for all. Yet it is found that tfiey are 
not altogether without their revenge, lor the toxin formed by them affects to 
a certain extent the older plants, and this effect may be traced, even when 
the feebler plants are only about one-tenth the size of stronger ones. The 
importance in practice of having seed w’hich will germinate uniformly at the 
same time, or in having plants of uniform growth in a bed, is demonstrated 
by these experiments ; for a difference of only four days in the germination 
of one-half of the seeds in the case of mustard reduces the total weight of 
the whole crop eventually obtained by as much as 20 per cent. 

The divided pots have been utilized to ascertain what the effect of 
crowding in a plantation is when there is no root-interference. In appear¬ 
ance the results were remarkable for with mustard and tobacco plants at 
distances of 4, 6, and 9 inches apart, the plants were consicleiably smaller as 
the distances between them were greater, the deficiency in their height 
extending up to 30 and even 50 per cent., and they appeared to be in every 
way inferior. But these appearances were entirely misleading, for it was 
found that the weights of the plants were the same at whatever distance 
they were planted and at whatever age they were lifted; moreover, this 
equality held good throughout the plantation, even including the outer-most 
rows : thus, interference of the above-ground portions of plants does not 
affect the amount of growth, but only the quality of that growth. 

The results are very different, however, when there is root-interference, 
as when a number of phints are grown together in one pot, or in one plot in 
the field ; and when the crowding attains to a certain magnitude, the limiting 
factor is the amount of soil available for each plant: the result of which is 
that the weights of the plants are inversely proportional to the bulk of 
soil available (which with soil of uniform depth is synonj^mous with Ihe 
area), or, in other words, that total plant-growth is the same, whatever be 
the number of plants. Thus, in pits containing 7i kilos of rich soil the total 
crop was the same with from sixty-four down to sixteen mustard plants (the 
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latter number representing plants at a distance of 1*8 inches apart J. or with 
sixteen down almost to one plant of tobacco ; whilst in unmanured ground 
in the field, the quality holds good within a wider range, even to plantations 
with more than 6 inches between the plants in the case of mustard. At the 
same time also, the outside rows of plants are very much superior to the 
inner plants. 

This latter superiority is one which is continually noticed in field experi¬ 
ments, though the reverse, judging by mere appearances, sometimes obtains. 
Whether, when the outside plants appear the worse, they are so in reality, 
may be doubted ; at any rate, in all the cases which have been investigated 
by weighing, it is a superiority which has existed. But appearances would 
never had led to a correct estimate of the magnitude of this superiority, for 
these outside plants are often 100 to 200 per cent, greater in weight than 
the inside ones. The row next to the outside one generally shows some 
superiority, but the effect of an external position extends to oiilv about 6 
inches from the edge of the plot. 

The extra vigour of the outside plants is generally attributed to the extra 
manure which they have to draw upon ; but another factor must now be 
reckoned with, in the extra facility offered for the oxidation of the toxin at 
the edge of the plot; and this appears to be an important factor. The 
question is being investigated on three lines ; manure beyond a certain limit 
does not benefit, and even injures a plant; if, therefore, in a plot where the 
manure has already attained such a limit, w'c still find that the outside plants 
show a superiority, this cannot be due to any further surplus of manure. 
Such a superiority, we find, still exists in ground manured with 100 tons of 
dung to the acre, and the superiority is little less, if less at all, than in 
luimamircd ground. But these experiments require repetition and exten¬ 
sion before definite conclusions can be drawm from them.— Aokicultukal 
Journal of India, Yol. XIII, 1*art I, January, 1918. 


MARGARINE INDUSTRY. 

PROGRESS AND DEVELOPMENT. 

Much of the popular prejudice hitherto prevailing against margarine has 
rapidly broken down under the stress of war time. Knowledge, also, of the 
conditions under which it is made and of the material used in its manufacture 
will help to dispel any prejudice against it. These conditions piactically 
exclude the possibility of bacterial infection, which cannot always be said of 
butter manufacture. 

It is an interesting fact that the production of new foods has often been 
due to a great war. For instance, the great nutritive value of soya beans 
(grown in immense quantities in Manchuria) was first brought into prominent 
notice during the Russo-Japanese w'^ar, at least so far as Europeans are con- 
cemed. Margarine owed its inception to the Franco-Prussian war. The 
French Government of that time offered a prize to stimulate the invention 
and production of a suitable butter substitute, and as a result of this M. Mege 
Mouries discovered a process for the manufacture of margarine and succeeded 
in obtaining a product very similar in every respect to butter. The fat used 
was chiefly beef fat with which about 10 per cent, of cow's milk was churned 
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up. At that time it was permissible to add up to about 50 per cent, of butter 
on the Continent, but in England it is not legal to add more than 10 per cent, 
of butter fat. 

Butter fat is a very complex mixture of what are called glycerides 
(compounds of glycerine and fatty acids). These glycerides are present in 
varying amounts in other fats and fatty oils ; but not all of them are present 
in any one fat or oil; so the problem which confronts the margarine manu¬ 
facturer is the blending of these fats or oils in such a way as to produce a 
substance of the same chemical composition as butter fat. Chemically this 
could be done by separating pure gl 5 xerides from the various fats (making 
them artificially, if necessry), and then blending them together in the exact 
proportions in which they occur in butter fat. On the large scale this opera¬ 
tion is quite impracticable on account of cost, so that the art of the margarine 
manufacturer consists in utilizing the fats ready to hand, and blending them 
together in such proportions as most closely stimulate the natural product. 
This has been so successively achieved that many margarines resemble butter 
so closely in physical and chemical properties that the analyst has often 
difficulty in deciding whether a sample consists of true or artificial butter. 
There is some prospect that ultimately a margarine will be produced having 
aluiost exactly the same constituents as natural butier, and indistinguishable 
from it both by chemical tests and natural llavour. 

The name margarine, first applied by the great French chemist, Chevreul, 
and derived from a greek word meaning ‘‘pearl,’' was chosen on account of 
the pearly or crystalline structure of margarine w^hen seen under the micros¬ 
cope This ciTstalline structure often enables the analyst, by means of a 
microscope and polarized light, to distinguish margarine from butter when 
other tests are inconclusive. The term oleo-margarine is often used in 
America to indicate the substance which we in England call margarine. In 
accordance with the Margarine Act of 1877 all artificial butter must be sold 
under the name of “margarine,** and such terms as “butterine” and “Dutch 
butter” are illegal. In Germany it was decreed by law that 10 per cent, of 
sesame oil must be used in order to facilitate chemical identification. During 
the last year or two, however, owing to the acute scarcity of oils and fats in 
Germany, it has not been possible to obtain the necessary sesame oil, and 
therefore a small percentage of potato meal has had to be introduced instead 
of sesame oil. 

USE OF VEGETABLE OILS. 

Animal fat was at first largely used for margarine manufacture, but 
lately, owing to the high prices of such fat, it is becoming more and more 
customary to use vegetable oils or fats, such as coconut oil, palm kernel oil, 
maize oil, wheat oil, and kapok seed oil. Mention may perhaps be made 
here of the important process of hydrogenation, or fat hardening. By means 
of this process, which owes its origin to the French chemists Sabatier and 
Senderens, liquid oil, such as cotton seed oil, linseed oil, etc., may be 
hardened into w^hite solid fats, odourless and tasteless, like pure tallow. This 
process is capable of converting a comparatively inferior and lovtr-grade oil, 
such as the lower grades (Nos. 3 or 4) of whale oil, into a solid white product, 
tasteless and odourless and with all the disagreeable qualities of the original 
whale oil entirely removed. Some have feared that low-grade oils have been 
hardened and utilized for margarine manufacture. So far as English brands 
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oi margarine are concerned this fear is perfectly groundless. Such oils are 
used almost entirely for the manufacture of soap and for numerous other 
purposes in industry. The art of oil-refiuing, moreover, has made such rapid 
progress in England that all disagreeable constituents and qualities may be 
entirely removed and an absolutely unimpeachable product obtained. More¬ 
over all the various processes, plant, and mateiial used could, if necessary, be 
regulated by law and subjected to reasonable inspection. 

Owing to the increasing use of vegetable oil and fats it has now become 
customary to divide margarines into two classes—(1) those containing chiefly 
animal fat as a basis, and (2) those containing a vegetable fat basis. This 
distinction has been emphasized by the Food Controller, who recently 
ordered that the maximum price of the animal-fat margarines should be 
Is. 4f/. per lb., whilst that of the vegetable-fat margarines should be Is. per lb. 
It has been alleged that animal fat is intrinsically more valuable than vegetable 
fat because it contains certain growth-promoting constituents or vitamines. 
Numerous tests on rats and other animals show that they grow better on a 
diet containing these vitamines than on one from which the vitamines are 
absent. Full details are given in a recent issue of the Journal of Physiology 
and also in the Journal of Biological Chemistry (published in America). 
It is assumed that the results of these tests apply also to growing children. 
If the assumption that results obtained with animals are applicable to human 
beings is justifiable it must nevertheless be pointed out that animal fat is 
more liable to bacterial infection (e.g., tuberculosis) than vegetable fat. It 
should be by no means impossible to incorporate concentrated vitaminous 
preparations with vegetable iat margarine if necessary. Since, however, these 
vitamines are plentifully found in other articles of diet largely eaten by 
ciiildren, such as wholemeal bread, unpolished rice, fruit, vegetables, and 
eggs, the effect on growth of substituting vegetable-fat-margarine for butter 
or beef fat may be regarded as very nearly negligible. 

SYNTHETIC MILK. 

An important constituent in the manufacture of margarine is milk. On 
the average about 100 gallons are used to a ton of oil. It is, indeed, largely 
owing to a plentiful milk supply that the manufacture of margarine in Holland 
and Denmark has been so successful. Since only skimmed milk is used, the 
Danes and the Dutch have been able to utilize the cream for butter making, 
and have exported enormous quantities not only of' margarine, but also of 
butter. . . M 01 cover, the oil-cake from crushed oilseeds (or the meal 
resulting from chemical extraction of the oil) has been used for cattle feeding. 
In England conditions are not quite the same. All the milk produced here 
is wanted for domestic purposes, and until our farmers go in more largely 
for stall-feeding with cake, thus setting free thousands of acres of pasture 
for conversion into arable land without reducing the head of cattle, our 
margarine manufacturers will go short of milk and will have to pay increas¬ 
ingly higher prices. The alternative is to use synthetic or artificial milk, 
made largely from nuts, such as the groundnut and soya bean, and, from the 
point of view of food value and digestibility, equal if not superior to full cream 
milk and also very palatable. From the margarine manufacturer’s point of 
view, it is greatly superior to milk, being less liable to bacterial infection, 
whereas natural milk has to be rigorously sterilized by pasteurisation or some 
other process—electrically or by means of ultra-violet rays. 
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It is estimated that the average weekly consumption of margarine in the 
United Kingdom is from 5,000 to 6,000 tons and would probably be more if 
supplies were available. About half the total amount consumed in 1916 was 
imported. There is, therefore, ample opportunity in this country for extend¬ 
ing the industry and turning to profitable use our vast Imperial resources in 
oilseeds and nuts. 

Several new factories have been and are being established in the neigh¬ 
bourhoods of London Liverpool and Hull. At Hull, the British Oil and 
Cake IMills have erected a margarine factory able to produce 200 tons of 
margarine and 200 tons of compound lard a week. It is hoped that some 
Government factories will soon be equipped and ready to begin work. 

Between the years 1912 and 1915 an average of 200,000 tons of butter per 
annum was imported into this country, having a value of about £25,000,000. 
It was not until 1916 that there was any serious falling off in butter imports 
and a corresponding increase in margarine imports. The latter increased 
from 67,300 tons in 1912 to 137,000 tons (exclusive of oleo-margarine) in 
1916. Our net imports of butter and margarine before the war were approxi¬ 
mately 270,000 tons. Assuming that the consumption per head per annum 
before the war was 8-i lb. margarine and 17 lb. of butter, this is equal to 
500,000 tons per annum.— The Times Tkade Supplement, March, 1918. 


MANORIAL EXPERIMENTS WITH 
ARROWROOT. 

Maiiurial experiments with arrowroot have been carried out in previous 
years, but the results have hitherto been inconclusive. It was therefore 
determined to plan an experiment in such a way as to yield definite results, 
and the principle adopted was to employ a large number of small plots, each 
ijsacre in area. 

The experiments were conducted with two objects : (1) to test the value 
of mulching with prunings of I^ladre del Cacao (Gliriddia macitlala ), (2) to 
compare the relative value of various combinations of organic and artificial 
manures. In the first experiment the number of plots was twelve, of which 
four were mulched, and eight were left unmulched. Each mulched plot 
received an application oi 40 lb. Gliricidia primings. The average yield of 
the unmanured plots was at the rate of 9,565 lb. per acre, while the average 
yield of the mulched plots was 15,663 lb. per acre. This shows a gain by 
mulching of 6,098 lb, per acre, or 63*8 per cent. This increase from mulching 
is very striking. 

In the second experiment nine different combinations of maniue were 
applied to thirty-six plots, each combination being in quadruplicate. The 
average yield of the manurial plot indicates that, with the exception of the 
plot which received nitrogen, every plot shows a gain over the unmanured 
plots. The plots to which Gliricidia primings were applied show a gain of 
34 per cent over the unmanured plots. A complete manure consisting of 
sulphate of potash, basic slag, and cotton-seed meal produced the next largest 
increase, namely 19 per cent. 

The results, as a whole, indicate clearly that the an*owroot grower will 
at any rate be well advised to apply to the soil as much coarse organic 
material as possible,— Rept, on the Agricultural Dei>t., St, Vincent, 
1916-1917. 
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MARKET RATES FOR TROPICAL PRODUCTS. 

{rrom LeWHs & 'Peat t Latest Monthly ^ISSSSJ&ifiiSSL^ 


ALOES Soccotnne cwt 
Zanzibar & Hepatic , 
ARROWROOHNataii Ib 
BEES’ WAX cwt 
Zanzibar Yellow , 
Ea^ Indian bleached 
, unbleached h 
M adasasear « 

CAMPHOR, Japan lb 
Chna cwt , 

CARDAMOMS. Tuticorm 
per lb 

MatidHur, Tellicherry ^ 
Cahcut » 
Minsalore „ 
Ceylon, Mysore „ 
Malabar „ 
Seedi E I & Ceylon „ 
Crwlon ‘Long Wild’„ 
CHILLIES, ^nzibar cwt 


CINCHONA 

Ceylon 


QUALITY 


Fair to fine 
Common to good 
Fair to fine 


[Slightly drossy to good 
Fair to good 
Dark to good genuine 
Dark to good palish 
R^ned 

I Fair average quality 
Good to fine bold 
Middling lean 
|(^dto fine bdd 
'Brownish 

Med Brown to good bold 
[Small fail to fine plump 
[Fair to good 
Fair to good 
Shelly to good 
jDull to fine bright 
M IFair bright small 
—lb Crown, Renewed 


Red 


CINNAMON. Ceylon Istt 
perib 2iids 
3rds 
4tht 
Chij 

CLOVES, Pentng I 

Amboyna , 

Zlanzibar 
Madagascar 
Steins 

COFFEE 

Ceylon PlantaUon cwt 
ubenan 

COCOA, Ceylon Bant 
Native Estate 

COLcJi 


CROT( 


•MBO ROOT 


FIBRE, Kitul 
Pafanyrah 


ton 


GINGER, Bengal raigh cwt 
Cabcnt, Cat A 
B«cC 
Cochin, Rough 

japan 

GUM Amiinomaemn 
Animi, Zanabar 


Madagascar « 

Arabic, E L&Aden « 
T^ioru H 

Kumehee I 

: 

INDIGO, £I Bengal Ih. 


, Bomibay&FeiMcg 

ptr& 


'HiiM 

mSirAisii 






Fair 


Ofg Stem 
Org Stem 
Renewed 
RooL 


Fair to fine Cold 

|Dtill to ^6 bright pkd 

Dull to fine 

Fair and fine bright 

Fair 

Fair 


Quotations 


110/a 120 
40 a 105/ 
9da9id 

£9 a £9 5/ nom 

£11 l2/6a>)2 

£8 15/a £9 , 
£9 t£ 976 , 
3/10 a 4/3 
Nominal 
36 a 46nom 
2a29 „ 

3/a 4/ 

19a26 „ 
2|6a5/3 
2a5 
I 7 a 1/8 
23a26 
1/ a 116 nom 

75/a 85/ 

601 a 70/ 

3Jda7d 

2da6d 

!ida4id 

3da5id 

liS'*' 

l/ 

ild 

,10MaI/ 


Medium to bold 
Fair to bold 
Speeui Marks 
Red to good 
Ordinary to red 
Small to good fed 

Ord stalky to good 
O^gndlong 
00 „ tnediom 

No 1 laur 
Conmon to fair 
Medium to good med 
Good to fine 
Fair 

Medium to fine bold 
Small and medium 
Common to fine hold 
Smaliand Ds 
Uniplit 

blocky to fair clean 
;Paieand amber, sir arts, 

I ♦» „ httleredj 

[Bean and Pea size ditto 
Fair to good resorts 
Med and l^d glassy torts £! 
Fair to good pahih 
« » ^«d 

Ordinary to good pale 


^ts to fine pale 
Reddish to good pale 
Dark to fine pale 
Oeanfir to^ all 


CTO stony to good Hock 
pfaippuigiiiidtogd violet 
Onsunungand togd 
Qfthiwry to middling 
tofineKurpah 
Lowtoordinm 
.by to fine Madras 
Ordmnnr to good 
[Fair to fine b^t 

Pale reddish to fine 
Qramary to fair 

.•xrfpj. 

l/hddbng to flood 


|NUX VOMICA, Cochin 

per cwt Bengal 

, , Madras 

OIL OF ANISEED lb 
CASSIA 

LEMONGRASS oz 
NUFMEG 

CINNAMON (Ceylon) 
CITRONELLL. lb 

[OLIBANUM drop cwt 

pickings 

, siftings „ , 

|ORCHELLAWEEU-<w[| 
Ceylon „ 

Madagascar ^ 

. ^ Zanzibar „ 

PEPPLR-(Black) lb 

^leppy & Telhcberry 
Ceylon h , 

Singapore 

Acheen & W C Penang 
(White) Singapore „ 

Siam „ 


110 


Nomitud 


87/a 95 
80/a 88 
‘301 a 83 
70 a 100 
160/a 170 
70/a 75 
£16/a £17 10' 
lOda lid (nom 
8sd 
7d 

£30/ a £35 nmn 
£40/a £45 „ 
£50/a £60 „ 
62/6 

100 a no' 
90itI00 
67/6a7?/6 
676 

52 6 a 55/ 

175 a 200 
£!410/a£i610/ 
£1U£I2 
70/a£U 

£8 10/a £1010/^ 

£510ia£75 
£4 a £8 
£4 r£ 7 
55/a 75/ 

85/a 87/6 
30 a 50' 

35/ a 50/ nom, 

3W a 43/nom. 
£l5a£20 
£4 a £10 

9<aia 
716 a 9/ 

7,a9/ 

4/6a6/9 

26«46 

i/al/4 

6dal|5 


36a4l 

lIjS 


1180 / 


[NUTMEGS.- lb 
Singapore & Penang 


64 s to 57 1 

80s 

IlOs 

lOrdinvy to good 


lb ' 

*9 
*9 I 


IRHUBARB, Sbenzi „ 
Canton „ 
High Dried,, 

[rubber, INDIA 

Leylon Straits, 

Malay Straits, etc 
Assam 
^ngoon 
Bcffneo 
Java 
Penang 
Mozambique 
Nyassaland 
Madagascar 


New Guinea 


|SAGO. PEARL lirge cwt| 
medium 
small 

. Flour 

feEEDLAC cwt 

pENNA, Iinnevtlly lb 


|SHELLS,M of PEARL-1 
Egyptian cwt 
Bombay 
Mergui „ 
Manilla „ 
Banda „ 

f Green Snail,, 

AMARINDS, aienthi 

Q^SfsE SHEU^ 

Zanzibar 8c Bombay lb 
Ceylon 

Mauritius & Seychelles 
TURMERIC, M ewL 


Do 

Cochin 


IVANILU.- 

Maunpus 
Madagascar 
S^eilei 


lb 

I (its 
h2ndi 

I 3rds 


WAX, Japan, Kiasret, cwt 


QUALITY 


Fair merchantable 
According to snaiysu 
C^iood Savour 8c colour 
Dingy to white 
Ordiniry tofair sweet 
Bright 8c good fiavour 

Goodrofino white 
Middling to fair 
Low to good pale 
Slightly foul to fine 

Fair 

Fair 

Fair 

Fair 

[Fair to fine bold heavy 
Fair 

Dull to fine 
Fair to fine 
[Fair 
Fair 
Fair 

Ordinary to good 
Ordinary to»>od 
Fair to fine n it 

Standard smoked ihceU 
Stindard Crepe 
Scrap fair to fine 
Faur 11 to Old red No I 

ICommoQ to good 
iGood to fine red 
;Li>w white to pnme red 
Sausage, f iir to good 
Fair to fine bill 
[Fr to fine pinky &. white 
Majungi 8c bik coated 
Niggers, low to good 
ry tofinebaU 


[Fair to fine 


G^ pinky to white 
Ordinary to gd soluble 
Good to fine beSd green 
Fair greenish 
Common ipecky 8c small 

Small to bold 

Cbmken to bold 

Siu " 

Small to lance 

Mid to fine bl’k not stony 

Inferior to good 

ISmall to bold 

'Piekmgs 

SmaJItobold 

faur to fine bold 
M » n [bright 
[erfair 


Gd crystallized 3ia8im 
W8cre^3ka „ 
MU and inferior 

[Good white bard 


Quotations 


2/a26 

I/ll 

Ii6 

42/6 a 45/ 
40/a 42/ 

40 a 43/ 

42 

6/a6/6 

4{d 

, 2/8 

130/a 150/ 

100/ a 120 
22/6 a 40 
35/a 45/ 

10/6 

106 

|l0/6 

!/3al/i4 
1/2 a 1/4 
1/2 
1/2 

1/81 
[none 
l/8i 
1/8 a 3/ 

1/6 a 2/6 
2/a 2/3 

1231 

241 

1/94 

1/4 

1/6 

1/6 

1(8 a 1/10 
I 6a 19 

1/6 a 2/ 

I 6a 2/ 

1/4 a 1/7 

, 1 ' 

9dal/6 
1/6 a 2/ 


65/a 70 
65/a 70/ 

65/a 70/ 

75 a 77/6 
225/a 250/nor 
9dal0d 
54da8d 
3da4ld 

40/a £510/no 
55/aic5l5/ , 
£613/a £14 
£6a£i0/ lie 

40/a 45/ 

50 a75 
45/a 50/ 

25/a 35/ 

10/a 25 

lo/lla 

0/.25/ 

.50 

60/a 65 
45/nom. 

150/nom 
37/6 

5/6 a 96 
5|a7/ 

5/a 5/9 

IQ2/6 
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EXPERIMENTS WITH COCONUTS. 

-- 

In the April number of the Tropical Agriculturist 
were given the results of coconut experiments in Ceylon up to 
the end of the year 1917. 

The first figures relate to the experiments at the Chilaw 
Trial Ground, and from the tabulated results as well as from the 
graphs based upon these results, it can be seen that improve¬ 
ments in yields have been continuous since 1915, over half the 
Trial Ground. The most satisfactory yields have been given by 
the plot that has received no manure since 1915 but has been 
cultivated monthly with disc harrows during the years 1916 and 
1917. The results from the plot that has been kept clean weed¬ 
ed have also been generally satisfactory throughout, while the 
plots that have received applications of lime and of mineral 
manures have shown good improvement. 

At Pitiakande, continuous increases in crops from 1914 to 
1917 have been obtained from the plot that has been cultivated 
monthly with disc harrows and from that plot in which cattle were 
tied to the trees. The plot which was ploughed with the village 
plough twice yearly has also given satisfactory crops in those 
years which were climatically favourable for coconuts. 

At Negombo, the experiments are carried out with young 
coconuts. Most careful measurements of leaves and heights of 
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palms have been systematically recorded by Mudaliyar Raja- 
PAKSE and from the tabulated results it is seen that the most 
satisfactory gro\vth is shown on that plot which has been ploughed 
every month, while those plots which have received applications 
of mixed manures have made good progress. 

From a consideration of the whole of these results it may be 
generally concluded that ploughing coconuts is to be recom¬ 
mended and that the monthly stirring of the soil with disc 
harrows is likely to result in increased crops if the general 
texture and body of the soil is satisfactory. Although in these ex¬ 
periments the disc-harrowing has been carried out monthly, it is 
anticipated that such could not be performed upon all estates in 
the colony. Disc harrowing should be carried out as frequently 
as possible and the actual periods between successive cultivations 
must be left to the Superintendent. In some districts and upon 
some soils, these cultivations will require to be more frequent 
than in other districts and upon other soils. In wet weather, 
they will probably require to be less frequent than in dry. The 
judgment of the individuiil has to be depended upon in the 
practice of agriculture and this judgment is moulded by the 
school of experience. 

It is yet early to draw any conclusions from the effects of 
manures. On the relatively heavy soil of the plots at Chilaw, 
applications of lime have proved satisfactory; at Pitiakande 
organic manure in the form of cattle dung has shown its good 
effect, while at Negombo the best results for young palms are to 
be seen in those plots which received general mixtures. Conclu¬ 
sions cannot be drawn from experiments with permanent tropical 
products until several years’ results are available and then it is 
difficult to formulate a definite opinion if control plots have not 
been numerous and the natural yields of the plots ascertained. 

On one point, however, some evidence is being secured. 
Coconuts which have been manured from date of planting appear 
to come into bearing at an earlier date than those which have 
received no manure. Whether the time so gained repays the 
cost of the manures has still to be ascertained. Many experienced 
planters are fully convinced that it does. 



June. 191 8 . J 


327 


RUBBER. 

-- 

MANORIAL EXPERIMENTS WITH YOUNG 
RUBBER AT PERADENIYA. 


Manuring experiments with rubber planted in double rows IS ft. apait 
bv 40 ft. apart: average SO trees per row, were begun in 1916 at Peradeniya 
Experiment Station, The first three double-rows after the control were 
limed at the rate of 8 cwts. per acre and then manured 

The end double row near the road was kept as control. 

The other three double-rows it was decided to manure without liming. 

1 'k Lime at ( Manure mixtuie Phosphoiic aud and Potash Nitrogen 

2. [5601b. pet •! „ „ Nitrogen and Potash wzY/zo?//Phosphoric acid. 

3. j acte and i „ Nitrogen and Phosphoric acid u7///n///Potash. 

4. No manure but treated with S60 lb. lime. 

5. Manure mixture as No. 1 \ 

6. n It „ 2 f No lime 


First manured in March 1916. 
Second ,, June 1917. 
Third ,, April 1918. 

NEW PLOT MANURES. 


Nob. 1 & 5 without Nitrogen. SO lb. ot each constituent per acre. 

Plot. 

34'S lb. Ord. Superphosphate 18^ 138 lb. 25 lb. ) cn lb P 0 

36‘5 „ Basic Slag 17^ 147 „ 25 „ J '25 

30‘0 „ Sulphate Potash 40^ 120 „ 50 „ SOlb. K 2 O 


lOrO lb. 405 „ per acre. 

101 „ per plot. 

Nos. 2 & 6 without Phosphoric Add. 

Plot. 

691b. Nitrolim 18^ 277 lb. 50 Ib. N 

30 „ Sulphate Potash 40^ 120 „ 50 „ K,0 


99 




Nos. 3 & 7 without Potash. 


397 „ per acre. 
99 „ per plot. 


Plot. 

69‘0 Nitrolim 18^ 277 1b. SOlb. N. 

34'S Ord. Superphosphate 18 % 138 „ 25 „ Phos. add. 

36'5 Basic Slag 17^ 147 „ 25 „ „ „ 


140'0 S62 „ per acre. 

140'0 lb. per plot. 

CULTURAL TREATMENT. 

Planted 15 ft. by 15 ft. and 40 ft. between double lines, in June 1913. 
June 1913.—One acre planted with Groundnuts. 

January 1914.—Groundnuts were harvested and mulched. 

June 1913.—Other acre was sown with green gram. 

November 1913.—Green gram seed was collected, leaves and stalks were 
ploughed in dnd resown with green gram after disc harrowing 
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February 1914.—Green gram was harvested and ploughed. 

February to May.—The land kept disc harrowed. 

June 1914.—Crotalaria striata sown broadcast and disc harrowed. 

August 1914.—Crotalaria germinated poorly and the plants were pulled 
up and the rubber trees mulched with other jungle stuff. 

November 1914.—Crotalaria was resown in drills 2 ft. apart after using 
the disc harrow. 

February 1915.—Crotalaria was pulled up and mulched after lightly 
forking round the rubber trees. 

February to May.—The land kept disc harrowing. 

May iSth.—Crotalaria sown broadcast. 

August 1915.—Crotalaria striata was uprooted and mulched the trees. 
The land was disc harrowed. 

November 1915.—Cow peas were sown thickly. 

January 1916.—^Trees were forked round and mulched with cow peas. 
The land ploughed and kept disc harrowing till March. 

7th March 1916.—Lime applied for the control and the three other 
plots after the control, at the rate of 8 lb. per tree. 

March 1916.—Manures were applied between the avenues in trenches 
2 ft. by 6 in. 

June 1916.—Leucaena glauca was sown in the 40 ft. space after leaving 
a space of 5 ft. from the trees. 

February 1917.—Leucaena was pruned and mulched along the rows of 
trees. 

September 1917.—Leucaena was pruned and mulched the trees. 

March 1918.—Leucaena was pruned and mulched the trees. 

20th April 1918.—Leucaena glauca in the first 4 plots were removed 
with the roots. 

GIRTH AND HEIGHT MEASUREMENTS. 


Plot 

1 

Treatment 

Girths at 3 feet 

Height in feet 

July 

1916 

Jany. 

1917 


Jany. 

1918 




Jany. 

1918 

1 

Lime 

6*00 

7*62 

9*16 

11-32 

16*9 

19*5 

23*0 

26*0 


Increase 

— 

1'62 

1-54 

2-16 

— 

2*6 

3*5 

30 



— 

— 

— 

5-32 

— 


— 

9*1 

2 

Lime & mix. without 










Nitrogen 

7-2S 

$68 

10-43 

12-S4 

19-3 

21‘2 

23*8 

26-S 


Increase 

— 

1-43 

1-73 

2*11 

— 

1*9 

2*6 

27 



— 

— 


5-27 

.... 


.— 

7*2 

3 

Lime & mix. without 




f 






Phosphoric add 

6-8S 

8'5l 

10-46 

12-68 

17 7 

19*8 

22-6 

2S'3 


Increase 

— 

1-66 

1-9S 

2-22 


2*1 

2,8 

27 





— 

5-83 

— 

— 

— 

7*6 

4 

Lime & mix, without 










Potash 

7*04 

8-97 

10*48 

12*65 

18*0 

19*7 

23*6 

26*3 


Increase 


1-93 

1-51 

2-17 

-- 

1*7 

3*9 

27 




— 

— 

5-61 

— 

— 

— 

83 

5 

< 

Mixture without Nitrogen... 

7'40 

9*34 

11*23 

13-21 

18*4 

20*9 

23-4 

25*8 


Increase 

•— 

1-94 

1*89 

1*98 

— 

2*5 

25 

2*4 




1 — 

— 

5-81 




7*4 

6 

Mixture without Phosphoric 










add 

8'00 

9'18 

11*22 

13*86 

19-90 

217 

24*7 

27*1 


Increase 

— 

1‘18 

2*04 

2*64 

— 

1*8 

3*0 

2*4 



— ^ 


— 

5*86 

— 



7*2 

7 

Mixture without Potash 

$•30 



14*80 

20*6 

23-8 

27*2 

31*0 


Increase 




2.56 

— 

3*2 

3*4 

3*8 


e 

— 1 

ISi 

jjgl 

6*50 


— 

— 

10*4 
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COCONUTS. 


MANURING COCONUTS. 

On pages 201 to 203 of the Tropical Agriculturist for October, 1917, 
will be found details of manuring coconuts on an estate in Ceylon. Similar 
figures for the year 1917 are now given:— 

It is very interesting to note the rise and fall of the crops according to 
the rise and fall of rainfall. The increase of nuts in the years 1916 and 
1917 to about 80 and above is very strange considering the fact that my 
fifth application, applied in 1915 and 1916, was comparatively a poor mixture 
devoid of all potash. Last year’s rainfall was S6'65 inches, and this year’s 
crops up to date are less. 

A large increase of nuts in Plot 4A. took place in 1916. At the fourth 
application the whole of this Plot (A. & B). was not manured. This has had 
some effect is apparent from the crops of Plot B. for 1916. But, along with 
the fifth application Plot A. was manured in November 1915. The mixture 
contained 4 lb. slaked lime. In all other plots slaked lime was broadcasted. 
The increase in Plot 4A. over the previous highest year (1913) Ls about lOi 
nuts, while in all the other plots the same being between 2 to 5. In 1917, 
the crop of this plot only dropped, while in others it rose. Whether the 
mixing of lime wdth the manure has the effect of giving increased crops 
sooner than otherwise, might be worthy of investigation. 

Disc-harrowed Plots 4 B, 7 & 8 ;—4 B. has not been manured since the 
third application, and the other two since the fourth. Their results appear 
to be quite satisfactory, especially 4 B. which can be reckoned as the actual 
control plot, the other two plots being rather young. 

There is one serious drawback to the continuance of disc-harrowing. 
The land in these plots is somewhat sloping. During the rainy season in 
some places the whole layer of the surface soil is washed off. To prevent 
this, trenches were cut and the earth mound heaped on the upper side. But 
the rain falls so heavily within a short time even the trenching cannot 
prevent the wash off. 

CROP FIGURES FOR 1917. 


Block 

Acre- 

Nuts per Candy. 

Aveiage nuts per tree. 

No* 

age. 

' 1917 


Lot No. 

1917 

1 

331 


— ... 

1 

73 26 

2 

34i 


Age of trees in ‘ 

2 

83*33 

3 

32 

1,100 

Plots 1 to 6 

3 

86*81 

4A 

31i 

1,119 

- ... 

4A 

90-26 

B 

10 

1,073 

About 35 years 

4B 

9164 

5 

m 

1,085 


5 

86-69 

6 

Ui 

1,082 


6 

90-26 

7 

2 ^ 

1,090 

Average of Plots 1 to 6 


86*03 

8 

m 

1,087 

Age in 7 and 8 between 

7 

~JSW 




20 to 26 years 

8 

87-29 

Total 

218 

1,145 

Average of Plots 

lto8 

8370 


Rainfall 56’65. 


_Nuts per Candy in each plot is obtained by weighing one hundredweight of 
copra dried separately in each plot. But the total is not the average of the fi^es for all 
the eight plots. It is obtained by dividing the actual number of nuts dried during the year 
by the total number of candies cured from same. 

Average per tree is also worked in the same manner, 


CmmunicaUd 
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RICE. 


TRANSPLANTING IN THE CONTROL OF 
‘‘WILD’* RICE IN ITALY. 

B« MARCARELLl. 

In the Italian rice-fields the name “ riso-crodo” or "‘rise selvatico’^ ( wild 
rice) is given to plants forming sub-varieties, now become wild, of the oldest 
variety of rice cultivated. They are characterised by:—vigorous growth 
from the beginning: the ease with which the grain drops from the panicles 
with the slightest contact; the vitality of the grain lasting many years. They 
are placed in two principal categories:—(1) with white panicles ; (2) with 
red panicles. The first category, which is the more common and more 
dangerous because of the ease with which the grain falls when ripe, includes 
plants of medium growth, with white nodes, rather compact large panicles 
with round, bearded grain of a silvery white after earing and during flowering, 
but yellowish when ripe. The plants of the second category are less 
dangerous, because less common with little tendency to remain wild; they 
are straight, high, with black nodes, slightly hulled or bare grain, long and 
covered with a yellowish-red down. During the past few years there has 
spread: more extensively another sub-variety, with long-bearded, black 
panicles, whose grain falls very easily and spreads quickly. 

It is impossible to exterminate these plants by uprooting ( “ rimonde^*), 
because, while green, they resemble cultivated rice very closely, and, after 
earing, they are very similar to “Ostiglia^* and “ Lencino^’ rice. It is for 
this reason that they are the cause of serious loss in permanent rice fields, a 
loss exceeding that caused by tie most common weeds, sometimes affecting 
70 to 80 per cent, of the yield. Moreover, the few grains which pass into 

the crop decrease its value. 

- When a rice field infested with “ wild^* rice has been under rotation for 
one or two years with meadow grass or wheat, and the turn of rice comes 
round again, the “wild’' rice appears again, stronger than ever, because a 
large number of grains remain alive in the soil. The methods recommended 
for the control of “wild’'- rice are.—Turning poulti-y on to the rice field im¬ 
mediately after the harvest; burning the stubble whenever and wherever 
possible ;"deep winter and spring ploughing ; careful and continuous weeding 
of the field; collecting the panicles immediately after flowering; sowing in 
lines so that all plants growing in the spaces may be pulled up. * 

Nevertheless, all these methods are not always efficient for fighting or 
preventing the spread of the plants ; but they disappear easily and quickly if 
the transplantation method is adopted. By this method, between two 
harvests of rice, may be obtained one of colza, crimson clover, hay or rye. 
The “ wild’' rice seeds which have shot up during this intermediate harvest 
ripen with great diflBiculty on account of the insufficient winter spring 
temperature. The basis of this method is as follows : as soon as transplanta¬ 
tion has been carried out, the level of the water must be raised from 5 to 30 
cm., thus the “ wild" rice remains too long out of contact with the air and 
rots. The few plants which survive are soon outstripped and overcome by 
the cultivated rice, and rapidly turn yellow and die. 

The life cycle of “ w'ild" rice is much affected, and completely stopped 
after two or three years of the transplantation method, which is the only 
efficacious one for eradicating this weed from new rice fields, or old or 
mountain ones,—B ull. Internat. Inst of Agric. Feby. 1918. 
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TOBACCO. 

---t—-- 

A STUDY OF TOBACCO WORMS ^ AND 
METHODS OF CONTROL. 

BY LEON B. EDROZO. 

Thesis presented for graduation at the College of Agnadlure^ Philippines. 

INTRODUCTION. 

The extent of the tobacco industry in the Philippines and the wide 
distribution of the product in the world’s markets make tobacco one of the 
very important money crops of the country. Because of this importance, 
investigation of questions bearing directly upon the growing of the tobacco 
plant and the production of leaves desirable for manufacture is necessary 
from a practical point of view. In most countries, where tobacco is grown 
on a large scale, a thorough knowledge of the plant and its enemies is 
considered essential for the production of leaves of high quality, the only 
kind that makes the industry 5 neld its paramount profit. 

Tobacco growers the world over are familiar with a number of 
tobacco worms which by the damage they do to the leaf tend to reduce the 
profits of the crop. The loss from this cause, which varies greatly from year 
to year, is due largely to attacks of such insects while the plants are still in 
their most active period of growth. Throughout the tobacco regions in the 
Philippines, little attention has been given to the study of tobacco-worms, 
though it is considered one of the controlling factors in tobacco raising. 
The estimated loss from this pest in the islands runs into hundreds of 
thousands of pesos annually. In the Cagayan Valley during the tobacco 
season of 1915-1916, the loss amounted to from 40 to 60 per cent, of the 
possible crop. Much of this loss might be prevented if the producer had 
been in a position to give the tnalter some study and use intelligent pre¬ 
cautions for control. 

The present paper is intended to outline for the practical producer the 
life histories of the various tobacco-worms and their behaviour, and to 
explain the known measiues by which such enemies can be prevented or 
eradicated. In the present paper four species found on the farm of the 
College of Agriculture have been used, namely Prodaiia Uiura^ Fabr,, 


* A common name given to the larvae or caterpillars of several species of lepidopterou'^ 
insects injurious to tobacco leaf during the growing period, 
t Hampson Cat. Lep. Phal. B. M. (1909) 8:245. 

Note The species treated in this thesis is undoubtedly P. liiura F. described for 
many years as P. Jitforalis and incorrectly identified in America as P. ornithogalU Guen , a 
species confined to the western hemisphere and which, while closely allied, has nothing to 
do with the old word Uhira spreading eastward from Egj-pttothe Philippines and southwaicl 
to Australia, through Borneo, New Guinea and most of the Islands of the Indo-Austrsiliau 
region. (C, S. Banks). 
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Chloridea assnlta Guen., Plusia eriosoma Guen., and Gitorimoschenta heliopa 
Trower; and all have been carefully studied in the inscctary, as well as in 
the field. 

THE TOBACCO CUT-WORM* Prodenia IJtnra FABR. 

Prodent a liiura Fabr. is a moth belonging to the family Noctuidse. The 
adult is characterized by having semi-erect tufts of scales on the metanotum. 
The fore legs are smoothly scaled. The head is yellowish brown, fore wings 
with some ochreous strokes at the base and suffused with pale brown ; about 
one-third the distance from the base of the anal margin are two heavy white 
patches, sloping obliquely backward but not reaching the costal margin; these 
are cut transversely by two white patches running from the basal portion down 
to about the middle of the wing; there is still another white patch from the 
base almost parallel with the costal margin of the wing ; black streaks occupy 
the greater part of the wing, especially near the tip; cilise black with pale 
streaks through them. The hind wing is opalescent white with a dark 
marginal line, which is most distinct at the tip ; the veins are pale brownish 
yellow, darker and heavier at tip. Abdomen is darker brown above than 
below; spiracles black, five in number on each side; the proboscis and 
antennae are long and dark brown. 

DISTRIBUTION. 

According to Swinhoe * Prodent a liiura Fabr., cslled Prodenia Httornlis 
by Boisduval, occurs throughout the Oriental as well as southern Pallarctic 
region and in the Philippines. Hampson gives the Mediterranean sub-region 
and the eastern tropics as its range. In India Prodenia liiura is recorded 
from the Himalaj^as and Tigris and has been reared by all entomologists 
connected with the Department of Agriculture. 

EXTENT OF INJURY. 

In the school year 1913 and 1914, larvae of this moth appeared on 
tobacco plants but rarely at the College of Agriculture. They were noted 
feeding on tobacco and cabbage. In 1914 and 1915, during the period of 
greatest growth of the crop, they were noted in large numbers in the tobacco 
plantation of one of the students, where they were observed to be very 
destructive. The fields used had been previously planted with cabbages 
that were infected with great numbers of larvae. During that year (1914- 
1915), besides being on tobacco and cabbage, they were noted feeding on 
castor oil plants, peanuts, lettuce, and celery. As the larvae pupate in the 
ground, it is reasonable to suppose that such places are thoroughly infested 
with the pest and that later crop plants then will be liable to attacks in 
force. For this reason, fields planted with crops infested with larvae should 
not be planted with tobacco the following year. 

The caterpillar, when young, eats the soft epidermal tissues of the leaf 
but when full grown it becomes voracious, eating the whole tissue of the 
leaf. Leaves newly poled are also attacked and great destruction may 
occur in the curing shed. The caterpillar begins eating along the midribs 
and then proceeds gradually toward the margins until none of the blade of 
the leaf remains. Knowing this behaviour of the insect, every veiuero'\ 

* Catalogue of Eastern Lepidoptera Heterocera (1900)2: 32 Fauna of British India, 
MotbsdBH) 2, 24?. 

t Spanish tierm In common use to designate one who harvests and poles tobacco leaf. 
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should instruct labourers to look sharply for worms on both surfaces of the 
leaves at the time that poling is done. Eggs must also be looked for, other¬ 
wise they will soon hatch, and trouble will result. 

The life cycle of this moth requires about a month for completion. 

LIFE HISTORY. 

—The female lays eggs in masses on both surfaces of the leaves. 
Each egg is covered with a brown or buff coloured mass of hair-like scales 
from the anal tuff of the moth. Eggs are arranged in close rows. They 
are pale green, almost spherical, being flattened beneath and seen from 
above are radially ridged. Viewed from the side, ridges can be noted, the 
depressions between which are very shallow. Transverse stiipes are also 
noted with narrower spaces between. The diameter of the egg is *5 mm. 
Counts of eggs show from 104 to 103, the majority of hatches contained 200 
to 300. A single moth has been found to lay 433 eggs. 

Eggs laid 1st night ... ... ... 261 

Eggs laid 2nd night ... ... ... 172 

433 

Number of mature eggs found in one female when dissected, 274. 

On the third day after laying the eggs hatch. 

First inslar .—The newly hatched larvae is about 1*5 mm. long. It has 
four pairs of abdominal legs situated on the third to the sixth segments 
respectively. It has a semi-looper’s gait when walking. Larvae after hatch¬ 
ing remain in company at the place where they hatch and feed on the soft 
tissue of the leaf. As they eat they spread apart a little and after a few 
days, scatter over the leaf surface. The most striking feature of the young 
larvse is the dark band crossing the first abdominal segment; this character¬ 
istic is of great value in identifying the caterpillars of Prodenia litura. 

Second inslar ,—After four days the first molt takes place. The length 
increases to 3’5 mm. Head, amber yellow, with black scattered spots. 
Thorax, dull yellowish green. At this time there appears an indistinct 
central longitudinal line of orange or yellow extending from the head to the 
anal segment. On each side of the dorse-median line is a daik band 
composed of grey or black and stippled with white; beyond this band 
appears another line of orange or yellow; below the latter appears a heavy, 
dark band stippled with white ; this last dark band has a downward curve 
in each segment and meets the lighter colouring of the venter. The light 
colouring above varies from orange to yellow. The lower surface is dull 
grey-geeen. In this stage the larvm move about but little. 

Third instar ,—^Three days later, the second molt takes place and the 
length has increased to 7 mm. Now, the markings are quite distinct and in 
addition to the ones before mentioned, there appear, on each segment 
toward the sides, black spots, and on the second and third segments count¬ 
ing from the last segment there also appears one black spot on each segment. 
The abdominal legs and anal legs are dark, greenish yellow, while the true 
legs arc black, except the pair of the prothorax, which is greenish yellow. 

Fourth instar, —The third molt takes place three days after the second 
and the larvse increases^ to a length of 16*5 mm. The colouring develops 
more or less completely/ In habit the larva is now very active, moving 
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freely and feeding on the whole tissue of the leaves. It is to be noted that 
the larva is most active in feeding at night. 

Fifth inslar .—The fourth molt takes place three days after the third 
molt and the larva attains a length of 29'5 mm. It is now very soft and fat, 
the thorax begins to taper toward the head, the abdominal segments become 
thick-set and more indistinctly marked. 

Sixth instar .—Two days after the fourth molt, the fifth molt takes place 
and the larva has now attained its full length of 35'5 mm. The thorax 
becomes still more tapering than in the fifth instar. The markings are well 
developed and distinct, except that the black transversal band on the first 
abdominal segment fades, leaving only a slight trace. Above, and in line 
with these tiaces and on the meso and metathorax, yellow spots are now 
recognizable. The full-grown larva eats voraciously. In rare instances some 
of the larger larvae are cannibals, eating the smaller ones. After four days 
of rapid feeding the larva seeks a place for pupation. It pushes the soil 
aside and slowly burrows to a depth of from four to five centimeters. It 
then compacts the soil particles about itself, making an earthen case in which 
to pupate. 

PUPA. 


Average length of pupa 16‘S mm.; colour when fully formed darker 
brown ; surface shiny ; head smooth and rounded; eyes black and promi¬ 
nent ; wing sheaths darker than the rest of the body; spiracles as in the 
pupa of Chloriden assulla; abdomen with three movable segments ; the first 
two segments of the abdomen are closer and more di.stinclly marked than the 
others; the last segment is peculiarly formed, its tip is prolonged at each 
side into a short, stout tooth directed forward and slightly seixirated at tip. 


The following table shows the life history 


of a brood of Frodcnialitiita :— 


23—IV—1916 
26—IV—1916 
29—IV—1916 
3_ V—1916 
6— V—1916 
9_ V—1916 
12— V—1916 
14— V—1916 
18— V—1916 
29—V-1916 
37 days, length of cj’cle. 


Copulation. 
Eggs laid. 

Eggs hatched. 
First molt. 
Second molt. 
Third molt. 
Fourth moll. 
Fifth molt. 
Pupated. 

Adults emerged. 


Sixteen newly hatched larvm were enclosed in a jar. These were 
secured from the previous experiment. 


' 3— V—1916 

7— V—1916 
10— V—1916 
12— V—1916 
15— V—1916 
19 to 21— V—1916 
29— V—1916 
2—VI—1916 


First molt. 

Second molt. 

Third molt. 

Fourth molt. 

Fifth molt. 

Pupated. 

Emergence began. 
Emergence completed. 


37 
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A third brood. 

25— VI —1916 

26— VI —1916 

29—VI —1916 

4—VII—1916 
8—VII—1916 
12—VII—1916 
14_VII—1916 
16—VII—1916 
18 to 20—VII—1916 
29 to 31—VII-1916 

33 

A fouith brood. 

29— VII —1916 

30— VII —1916 
2—VIII—1916 
S_VIII- -1916 
9_VIII—1916 

12—YIII—1916 
14—VIII—1916 
16—VIII-1916 
17 to 20-VIII—1916 
25 to 29—VIII—1916 

32 

A fifth brood. 

12— X—1916 

13— X —1916 
17—X —1916 
21—X —1916 
24—X —1916 
28—X -1916 

31—X —1916 

2 to 3—XI-1916 
8—XI—1916 
19 to 22—XI—1916 


Copulation. 

Eggs laid. 

. Eggs hatched. 

First molt. 

Second molt. 

Third molt. 

Fourth molt. 

Fifth molt. 

Pupation. 

Emeigence completed 


Copulation. 

Eggs laid. 

Eggs hatched. 

First molt. 

Second molt. 

Third molt. 

Fouith molt. 

Fifth molt. 

Pupation completed. 
Emergence completed. 


Copulation. 

Eggs laid. 

Eggs hatched. 

First molt. 

Second molt. 

Third molt. 

Fourth molt. 

Fifth molt. 

Pupation. 

Emergence completed. 


From the foregoing tables it can be deduced that the life-cj’cle of 
Prodenia litura varies from 32 to 39 days. Larvai of this insect were found 
feeding on tobacco seedlings about the second week of October, 1916. The 
life history does not vary much from one season to another, although it is 
believed, that Prodenia remains longer in the pupal stage during the wet 


season. 


Food plants recorded in the Philippines by Charles R. Jones :— 
Tomato; attacking both the leaves and fruit. 

Tobacco; feeding upon the leaves. 

Calaboa (Monochoria haslataV, feeding on the leaves. 

Maize; feeding upon the leaves of small plants. 

Cabbage; feeding upon the leaves. 
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Rice ; eating the leaves. 

Sweet Potato ; feeding upon the leaves. 

Castor {Ricinits communis); feeding upon the leaves. 

Jimson weed {Datura sp); feeding upon the leaves. 

Food plants recorded for India by H. Maxwell Lefroy/ Memoiis of 
the Department of Agriculture, (1908), 2: 79 —93, p. 1.1. 

Lucerne (Medica^o saliva); abundant on irrigated lands. 

Jute iCorchorus capsularis and C. oUlorins)^ feeds upon the succulent 
apical shoots. 

Indigo; noted in August but not especially serious. 

Potato; cutting off young plants. 

Mulberry {Morns alba), eating the leaves, 

Pakur {Ficus infecloria), eats the leaves. 

Mama (Elcusine coracana)^ scarce. 

Groundnut {Arachis hypogaia), feeds upon the leaxes. 

Urid {PfiaseoJus radiatus), occasionally. 

Tur {Cajanns indicus), feeds on leaves and pods. 

Sugar cane iSaccliarnm offlctninanim)^ feeds on the leaves. 

Agathy (Scsbania aegypiiaca), feeds on the leaves. 

Coleus ; occasionally in gardens. 

Dhaiiicha (Scsbaitia aculeata), feeds on the leaves. 

From the Philippine Agricultural Review, Charles R. Jones, (1913) 
6 ; No. 9 

Synonymy of Prodcnla oniithogalliy Fabr. Hainps. 

Catalogue of Lopidoptera, Phalmnoe in B. M. (1909, 8; 245. 

Noctua litura Fabr., Syst. Ent. (1775), 601. 

Noctua histrionica Fabr., Syst. Ent. (1775), 612. 

Noctua elata Fabr,, Spec. Ins, (1781), 220. 

Hadena littoralis Boisd., Fauna Ent., Madagas. (18.33), 91 pi. 13, 
Fig. 8: Moore, 

Hadena retina Frr. Neue Beilr, (1846), 5, 161, pi. 474, Fig.s. 2—3; 
Herr.—Schaff., Eur. Schmett,, Noct., Figs. 144—145. 

Prodeiiia Tasmanica Guen.» Noct., (1852), 1, 163. 

Prodenia ciligera Guen., Noct. (1852), 1,164. 

Prodenia testaceordes Guen., Noct. (1852), 1,165. 

Prodenia subterminalis Wlk, (1856), 9, 10. 

Prodenia galucistriga Wlk. (1856), 9,. 197. 

Prodenia declinata Wlk,, (1857), 11, 723. 

Mamestra albisparsa Wlk., Journ. Linn Soc, Zool. (1862), 6, 186. 

Prodenia evanescens ButL, Mem. Nat. Ac. Sci. Wash. Rep Eclipse 
Exp. (1884), 94. 

Prodenia litura Fabr, (Hamps.), Cat. Dep. Pbalienm (1909), 8, 245. 
Philippine Agriculturist and Forester, Vol. VI. No. 7, Match 1918, 

PHIL. Aqr. Review, Vol. VL Sept 1913, No.~9 
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TOBACCO CULTIVATION IN JAFFNA. 


These notes are to be regarded as supplementary to Chelliah’s Tobacco 
Cultivation in the Northern Province (c.f. “T.A/^ Vol. XL, No. 6, pp. 292-300). 

Tobacco cultivation in Jaffna is essentially the industry of the small 
farmer. The industry has now grown to become the small farmer’s especial 
prerogative. The owner of extensive tracts of land cannot and does not put 
large areas under tobacco. He finds it more profitable to lease out small 
blocks to labourers who farm on their own account. 

For the cultivation of tobacco a good irrigation well is the first thing 
necessary. The farmer then puts under tobacco only that area which can be 
properly irrigated with a well sweep. Experience has taught him that he 
cannot cultivate with care an area larger than that which can hold one 
thousand plants. This area which is a little less than a quarter of an acre in 
extent now forms a definite measure of land. It forms the unit on which 
leases are entered upon and like the term “ a plough of land ” forms to the 
tobacco farmer the basis of all agricultural operations. 

The tobacco farmer's endeavour is to sell his crop to middlemen of the 
local markets. The trade with Travancore has arisen from the fact that 
Jaffna grows more tobacco than is required by the local markets in Colombo, 
Kandy and Galle. The middlemen of the local markets come round in April 
and secure the best crops. They buy the standing crop doing all the work of 
harvesting, curing and grading. A good crop may fetch a price as high as 
Rs. 250 though this is very rare. The farmer generally refuses any offers 
below Rs. ISO. If he fails to sell his crop to the local dealers then in May 
come the middlemen of the Travancore market. They are less exacting in 
their requirements and a good crop can easily fetch Rs. ISO. With the 
Travancore dealers the main consideration is weight. They buy according to 
the weight and may themselves cure and grade the leaves. It will thus be 
seen that the tobacco farmer who finds a market at his very door as it were 
has before him one clear idea about his tobacco. It is to produce plants that 
will give a fairly good number of large-sized heavy leaves. For such leaves 
there is a steady and stable demand but it involves a system of intensive 
cultivation that puts out of consideration altogether the man who has the 
means to farm in a large way. 

Whether a man with an improved method of lift-irrigation can farm a 
larger extent than is now done without a loss in the efficiency of his personal 
labour and interest is perhaps doubtful. It is a matter for experiment also 
whether the same results now obtained by the small farmers can be reproduced 
on a larger farm with improved appliances and better organization of labour. 
For it involves not merely a concentration of actual labour but as will now be 
detailed large slocks of organic manures. 

Agricultural operations for tobacco commence in October when cattle 
are folded on the land. On this little block of land four or even eight animals 
are folded for three months. This is done in a systematic manner. A 
movable manger is constructed four feet square and four cattle are tied one 
to each side. This is moved daily round the field till the same ground has 
been covered over at least once dgain. The manger is covered with a roof 
on posts about 6 feet high and with eaves long enough to protect the animals 
from sun and rain. During this period of three months the animals arc stall 
fed. Grass and straw only are fed. This is stated to cost the farmer for four 
head of cattle about Rs, 30. 

In January the block is manured with green leaves. This is very scarce 
now in the Peninsula and has to be got from the islands. Two cartloads of 
green manure are considered to be the least amount necessary. It was difficult 
at the time to ascertain the weight of this stuff. The manure is sold in 
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bundles and each cartload contains about 60 bundles. The green leaf 
preferred to all others is “ Kavilai” (Tephrosia purpurea Pers.J, this costs 10 
cents a bundle. Others considered as good are “ Pavaddai’^ ( Pavetta indica 
L.) and “Adatodai’’ {Adhatoda vasica Nees.). Some are disposed to consider 
the latter two as even superior to the former but there is much conflict of 
opinion, “ Puvarachu” (T/iespesia pOj^uInea Sol^nd ex Coir) is b. 2nd grade 
manure and costs 6 cents a bundle. ‘ Vempu’’ [Azadiraclita indica A, Juss) is 
sold at 4 cents a bundle and is rarely used unless green manure is very scarce. 
This is considered a very “ hot” manuie. It takes a long time to decay. If 
applied it is put into the ground in Septeinber-November during rainy days. 

The dried green leaves of palmyrah used for thatching roofs are also 
applied after they have been on the roof for about two years. 

Before appljung the green manure the ground is dug to a depth of about 
9 inches. This will take two dzys for one man to do. After this the clods 
are crushed and a ploughing may also be done. The green manure is then 
buried in trenches, the work taking about three days. 

The next operation is to fold sheep and goats on the land. One hundred 
goats are fenced in an enclosure that will be taken up by SO plants, for one 
night. In this way the whole block is manured with goat dung. Next the 
whole land is worked to a fine tilth with mamoties and is ready by February 
for the transplanting on to it of the tobacco seedlings. 

The seedlings, grown in a nursery in which seed were sown about the 
middle of October, are transplanted out in February. Throughout the whole 
month great care is taken to ensure a sturdy vigorous growth. The plants 
are shaded and watered carefully and the ground clean-weeded. 

In Maxxh the whole ground is dug over with a pointed stick or weeding 
knife and cattle manure is spread over or sheep are penned among-the plants. 
Square basins take the place of the round basins and the plants are irrigated 
every alternate day. 

In April after another stirring of the soil the plants are ridged both 
lengthways and crosswaj’s so that a shallow^ basin is formed with the plants 
at the four corners. Water is let in by breaking a ridge in the middle and 
filling up the basin. This irrigation is conducted on alternate days. 

Topping is done in June and the crop is harvested in July-August. For 
these details Chelliah's article may be consulted. 

Some of the varieties of tobacco recognised by the farmer are as 
follows;— 

(1) Kamthikooran^ (the ‘‘black pointed” leaf). There is a large and 
small sub-variety of this type. Leaf is dark green, broad with an acute- 
acuminate apex. Good sized leaves measure 3 ft. X nearly 3 ft. 

(2) Tennemaiiiymramhan (“ Veins like that of a coconut leaf”). A 
chewing tobacco, veins strong but leaf delicate and brittle. Leaves break 
down with a heavy shower. Tobacco considered of very good quality. Good 
leaves 3 ft. x ft. 

(3) Mamlaikooran (“ Pointed like a mango leaf”). One of the worst 
varieties. Intemodes short. Leaves measure 3| ft. x ft. 

(4) ThatHyan, Another bad variety. Internodes are not so short as 
the former. Petiole very slightly winged. Leaves 2 ft. x 1J ft, 

(5) Kamdhikoliyan. Like (1) only a blunt apex. Considered the best 
type. Leaves are even larger and darker in colour, 

(6) ^Sarawalan (Like a “ ratsnake^s tail”). This is very much like (2), 
veins arc smaller and the leaf is naiTower. Lea\"es 34 x ft. 2 ft. 

(7) Vellivnemmhan, Leaf is the lightest of all varieties in colour. 
Measure 3 ft. x 2 ft. 


H. L. Van BUUREN. 
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FOOD STUFFS. 


THE GROUNDNUT. 

W. D. KERLE, 

Assislafif Inspector of Agriculture^ and Experimentalist^ 
Haivkesbiiry Agricultural College, 

(Continued from page 26 g), 

ROTATION SYSTEMS. 

A proper system of rotation should be followed with peanuts (groundnuts) 
as with other crops. To retain the soil fertility—w'hich is dependent on so 
many factors—unimpaired, it is necessary to follow a rotation suited to the soil 
and climatic conditions. The growth of any crop on the same ground for 
several seasons is known to result in lowered production ; it is even undesir¬ 
able to include in a rotation two or more members of the same family, since 
the probabilities of inroads due to crop diseases are increased. 

The following cropping systems aie suggested for the districts concerned, 
the times of sowing being approximate only :— 

North Coast,^In this district, where dairjnng, pig-raising, maize and 
potato-growing are the main agrarian industries, the following rotations are 
suggested:— 

I.—1st Year, Potatos (main crop), sown July-August. 

,, Cowpeas sown December, and ploughed in. 

2nd Year, Maize (main crop), sowm September. 

3rd Year, Fodder Crop, sown April, fed off. 

„ Peanuts (main crop), sown September-October. 

This is a five-course rotation, in which a main crop of peanuts would be 
sown every third year. To ensure the soil being in better condition, the 
todder crop (barley, wheat, etc.) could follow the potatos, and the cowpeas 
could be broadcasted in the maize at the tasselling period, and ploughed in 
after the maize has been harvested. 

11.—Ist Year, Potatos (Autumn crop), sown in February. 

„ Peanuts (main crop), „ September, 

2nd Year, Fodder Crop (barley, etc.), „ May. 

„ Maize (main crop), „ September. 

In this rotation it may be preferable to fallow after the peanuts to ensure 
favourable planting conditions for the maize. The autumn sowing of potatos 
is limited to certain districts, owing to the climatic conditions at that time 
being favourable to the spread of Irish Blight. 

III.—1st Year, Maize (main crop), sown September. 

2nd Year. Peanuts, „ „ September-October. 

This is a simple two-course rotation for localities where potatos are 
not profitable. 
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At the present time, while the market for nuts for roasting is limited 
they can be grown for pig-raising. For this purpose the following systems 
are suggested :— 

IV.—1st Year, Maize (main crop), sown September. 

,, Peanuts (for pigs), ,, December, 

The maize would be sown about Sei^tember, and in the last cultivation, 
just before the tasselling stage, the peanuts would be sown between the rows. 
After the maize was harvested, the cattle would be turned in to eat the 
peanut tops and maize stalks, and after them pigs to unearth the nuts. 

V. —1st Year, Maize (main crop), sown September. 

,, Cowpeas, sown December and ploughed in. 

2nd Year, Maize (main crop), sown September. 

„ Peanuts, sown December and foraged by pigs. 

In this system the cowpeas would be sown in the maize just prior to the 
tasselling period, and ploughed in about ^larch or April. The succeeding 
crop of maize would be sowm with peanuts and foraged by pigs in a similar 
manner to that in the preceding rotation. 

Numerous rotations of the above kinds could be suggested to include 
also other crops, such as sorghum, sweet potatos, pumpkins, turnips, etc. 
The farmer would be guided chiefly by the market for his crop as to which 
would best suit his particular requirements. It is advisable, however, only 
to sow the main crop of peanuts once every two or three years, and it should, 
if possible, follow a crop which has been kept well cultivated an<l free from 
weeds. 

The Central and South Coast .—The climatic conditions of these districts 
somewhat militate against the peanut as a main crop. However, it is more than 
possible that it would be a payable proposition, judging by the yields obtained 
at Hawkesbury Agricultural College. The rotations to adopt might be 
similar to those for the North Coast district, the times of sowing being 
relatively later. 

The Mumimbidgee Irrigation Area ,—It is suggested for this district that 
peanuts could be successfully^ grown between the young fruit trees. They 
could be fed to pigs or harvested for the market, and in either case would 
be beneficial to the young orchard, particularly if the main portion of the 
roots, rich in nitrogen-bearing nodules, were left iii the soil. They could be 
sown with a cereal crop in alternate years as main crop sowings. 

VI. —1st Year, Sudan Grass (for soiling or hay), sown October, 

2nd Year, Fodder Crop (for ensilage or feed), sown May, 

„ Peanuts (main crop), sown October. 

3rd Year, Fodder Crop (for ensilage, etc.), sown May. 

„ Maize (main crop), sown October. 

This intense rotation is suggested where dairying is practised, and it has 
peanuts as one of the main crops. 

If the market demands bright nuts and only red soil is available, this 
rotation could be modified by sowing maize in October of the second year 
and planting peanuts between the rows just before the tasselling stage, and 
allowing cattle and pigs to forage the fodder as recommended above. 
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MANURING. 


The amounts of the principal plant-food constituents required by a 60- 
bushcl crop of peanuts, calculated from data reported by the Tennessee 
Experiment Station, U.S.A , are given below:— 


Peanuts with hulls ... 1,380 lb, 
Peanut hay ... 2,000 lb. 

Lb per acre. 


' 1 

Potabh. j 

t 

Lime. 

44’22 ! 9‘08 
40’49 ' 572 

1273 

19*57 


Total weight of ci-op 3,380 lb. 

8471 14‘80 

32*30 

46*30 


Although the above figures do not indicate the exact proportion of 
manurial constituents a fertiliser for peanuts should contain, they serve as a 
guide in formulating a suitable mixture of mineral fertilisers. 

The power possessed by the order of plants to which the peanut belongs 
(Leguminoscs)^ of utilizing the free nitrogen of the atmosphere in their file 
processes, renders the application of nitrogenous fertilisers of little value. In 
soils deficient in humus it is advisable to furnish a small percentage of 
nitrogen, in order to supply the young plant’s requirements until its vital 
processes are sufficiently developed to permit it to dispense with assistance. 

Responding, as the peanut does, to the use of commercial fertiliser, the 
following formulae are recommended for general use, and are particularly 
suitable for light, sandy loams :— 

I,—Superphosphate ... ... 88 lb. per acre. 

Sulphate of Potash .. ... 62 „ 

Dried Blood (or Sulphate of Ammonia, IS lb) 22 „ 

This complete fertiliser, applied at the stated amounts per acre, will cost 
approximately 175. and will supply :— 

Phosphoric Acid ... ... 15 1b. 

Potash ... ... 32 „ 

Nitrogen ... ... 3 „ 

Bone-dust may be substituted for superphosphate in a mixture consisting 

of— 

II.—Bone-dust... ... ... ... 68 lb. per acre. 

Sulphate of Potash ... ... ... 62 „ 

This would give the same amounts of phosphoric acid and potash 
above, and practically the same amount of nitrogen. In most soils this 
quantity of nitrogen would be sufficient to give the young plants the impetus 
they require. 

It is essential for the proper development of the peanut, that the lime- 
content of the soil be comparatively high. The soil need not be naturally 
calcareous, but it is imperative that the deficiency be made up by applications 
of lime in some form, since it is also necessary tp a satisfactory mechanical 
condition of the soili to assist in liberating unavailable plant food^ and as a 
base for the bacteria contained in the root tubercles, who^ function is the 
assimilation of atmospheric nitrogen. Lime is most economically applied in 
an air-slaked condition. Dressings of 15 to 20 cwt. should be worked into 
the surface soil, preferably in the autumn, at least three weeks befwe sowing. 
It should never be applied at the same time as manure or fertilisers con¬ 
taining nitrogen, or there will be a heavy loss of that valuable ing 3 i*edient. 
The presence on the land of sedges, sorrel, rushes, etc, is indicative of badly 
drained and therefore sour hind, requiring liming and artificial draining 
before peanuts can be sown with any measure of success. 
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Farmyard manure tends to produce luxuriant foliage but badly-filled 
pods, and unless well rotted, it may cause the ground to become infested 
with weeds. It is, therefore, only advisable when the soil is deficient in 
humus, and then it should be applied for preference with the preceding crop. 
The bacteria, which live in symbiotic relationship with peanuts, as with all 
legiunes, are usually sufficiently abundant in the soil; but if the development 
of nodules is meagre, it would probably be found advantageous to artificially 
inoculate the soil, since its ability to produce large yields must depend to a 
very considerable degree on the prolificacy of these rhizobia. 

THE SEED AND SEED SELECTION. 

The seed for the first season’s crop must be obtained from a reliable 
source, and consist of well matured, perfect nuts, if possible acclimatised. 
For subsequent sowings, the grower will retain some of each year’s crop, 
practising selection with as much care, if not more, than he does for his 
maize crop. Increased yields invariably follow the selection of mature, well- 
filled, even peanuts from the most prolific plants. This should be done in 
the field at harvest time, and will amply repay the trouble. The nuts selected 
for seed must be thoroughly dried and stored during the winter, in a well- 
aired barn, or hung in bags where the air can circulate freely among them. 
Overheating, and consequent injury to the germ, results from improper 
curing and drying. They must be harvested and cured without being frosted, 
or partial, perhaps total, loss of vitality will result. 

It is advisable to shell the nuts before sowing, for the following reasons 

1. A better stand results, since shelling eliminates the danger of sowing 
immature or badly filled pods. 

2. Overcrowding—which results if two or more kernels germinate—is 
avoided. 


3. Uniformity of germination, 

4. Earlier maturity. 

5. Economy of seed. 

Small varieties, such as “ Spanish ”—the pods of which ai-e invariably 
well filled—are usually sown without shelling, since overcrowding, and the 
fact of being a few days later in germinating, is of no great consequence. 

The nuts can be most satisfactorily prepared for sowing by hand-shelling 
owing to the danger of injury to the germ by machinery. Care must be 
taken to avoid rupturing the red skin (testa) of the nut, and to discard all 
small, shrivelled, mouldy, or otherwise imperfect kernels. 

“ The manner in which unshelled nuts germinate is rather ciurious. The 
germination of the kernels is not simultaneom. One germinates first, and 
its radicle penetrates the pod; the plumule growing upward carries with it 
the other kernel covered by the shell not yet germinated j this kernel is 
forced nearly to the surface of the soil, falls to one side, and then germinates. 
The process occupies six to eight days, and if the surface moisture of the 
soil has then dried up, the second kernel has difficulty in germinating imless 
rain fsdls.”* 

VARIETIES. 


The varieties of peanuts in general cultivation are variously classified, 
according to the habit of growth and the size of the pea; some have an 
erect, bunched habit, while others iSbssess spreading branches, which lie fiat 
on the ground. The former are more generally grown since they can be 
sown closer together and are easier to cultivate and harvest. 

Large podded varieties are more select in their soil requirements and 
more apt to produce unfilled pods if the conditions are not quite satisfactory. 
Generally speakii^, the sniaU nuts are hardier, and better adapted to adverse 
soils and climates. 


*BUI,UniM.OF THE lUPSBUI. INSTITUTE, Vol. XIV, No. 3, p. 473. 
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The varieties which have been tested in departmfental trials were intro¬ 
duced from the United States of America, with the exception of one variety 
which has been termed “Local,” and whose oiigin is not known; it w'as 
probably imported by Chinese gardeners from their native land. The only 
other varieties which have come under the notice of the Department are a 
large podded vaiiety similar to “ Local,” called “ Giant,” and the dw’arfed 
variety usmiUy grown and retailed by Chinese gardeners. 

Although the American varieties have given results which evidence their 
adaptability to our soils and climate, it must be admitted that none of them 
quite equal for roasting purposes the nut impoited fiom China and Japan. 
They answer the requirements of the trade for confections and oil extraction, 
but since the demand is, in the first instance, for roasted peanuts, more 
suitable varieties may have to be found to supply this demand. 

The varieties which have been under trial by the Department of Agricul¬ 
ture in this State may be described as follows :— 

Spanish ,—This is a strong-growing, very hardy variety, with small pods 
about 1 inch in length ; foliage fairly abundant, and stems erect. The pods 
are borne in a compact cluster centred about the tap root, to w^hich they 
firmly adhere in harvesting. Each pod is completely filled by two light 
brown peas. The kernels are small, but sweet and well flavoured, and are in 
strong demand by confectioners. Unfilled pods are very rare. It is the 
earliest of the varieties tried, maturing in from 100 to 110 days. It is very 
prolific, yielding at Grafton Experiment Farm as high as 121 bushels per 
acre. Spanish is very drought-resistant, and will thrive under a wider range 
of soil and climatic conditions than other varieties. On account of its 
diminutive size and invariably well filled pods, it is rarely shelled for sowing. 
The foliage makes excellent hay, but is not so abundant as in the larger 
podded varieties. Spanish is grown largely for the shelled peanut trade, and 
for the manufacture of peanut butter and confections. 

The oil content is 7 to 10 per cent, higher than most other commercial 
varieties, and for that reason it is a variety that is extensively favoured for 
oil production. Thirty pounds of high-grade nuts will yield one gallon of 
first-class oil and 20 lb. of meal of high feeding value. 

Valencia ,—This variety has given the most consistent results, if not the 
highest individual yields, of the varieties imported from the United States. 
It has a bunch habit of growth, the foliage being very abundant and of a 
dark green colour. The pods arc medium-sized, clean and bright, contain¬ 
ing three to five tightly-packed, dull red-colourcd nuts of excellent flavour. 
They are clustered principally around the tap root, and adhere well to the 
vines in harvesting. The highest yields obtained were 112]^ bushels at 
Grafton Experiment Farm in 1915, and 1071 bushels at Yanco Experiment 
Farm in the same year. The average yield of this variety at the former fam 
for three years was 91i bushels. It has invariably given good results in a 
diversity •£ soils and under variable weather conditions. Undoubtedly drought- 
resistant, its luxuriant growth of soft, leafy vine is particularly valuable. 

Samples of this variety were submitted to a Sydney firm for roasting, arid 
were reported to be “ equal in flavour to the best imported nuts, and suitable 
for the trade.” The small size and dark red colour of the kernels, however, 
rather detract from the value of the variety for this purpose. On account of 
their superior flavour, the nuts are keenly sought for by confectioners. It is a 
mid-season variety, maturing in about 120 days. The weight per bushel is 22 lb. 

Virginia Bunch, —^This, as th^ name implies, is a bunch type, with large 
pods of irregular shape. It inches to 2 inches in length, foliage abundant, 
and of a light green colour. The pods are of bright appearance, and are 
developed around the base of the plant. The nuts, of which there are usually 
two in a pod, are held loosely, and are of a light brown colour. 
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It was observed in the tiials that the percentage of unfilled pods or 
“saps’^ was comparatively high. Virginia Bunch is used extensively in the 
United States for roasting; but samples submitted to a Sydney merchant were 
considered unsuitable, for 'not only were the nuts of inferior flavour, but the 
shells varied in thickness at the ends, and consequently were very difficult to 
roast.” The variety gave a yield at Grafton Experiment Farm in 1913 of 
124i bushels per acre, but in view of their inferior roasting qualities, trials 
were discontinued from that year. A bushel of this variety weighs 22 lb. 

Local —^The history of this variety is not known. It has been employed 
in trials as a‘‘check” variety for comparison with those inlroduced from 
America. It is large podded, with strong-growing, coarse, creeping stems, 
along which the pods are borne in profusion. The pods are large, li inches 
to l| inches in length, irregular in shape, and containing, on the average, 
two pink-coloured nuts of medium flavour. Its yield at Yanco Experiment 
Farm in 1915 was exceptional—118 bushels—but this has not been supported 
by similar yields at other farms. The variety matures earlier and is lower 
in oil content than Valencia. As a drought-resistcr it is much inferior to the 
American varieties, as was evidenced by the 1915 trials at Grafton Experi¬ 
ment Farm, Samples submitted for roasting were reported to be “rather 
hard and dry eating.” It seems to be characteristic of this variety to produce 
a large percentage of “ saps.” This defect has been consistently noticed at 
all the experiment farms; the imported varieties grown under the same 
conditions have given excellent results, which seems to indicate a varietal 
weakness. 

Generally speaking, Local has proved inferior to the introduced varieties 
in point of yield and quality. Owing to its spreading habit of growth, it is 
more difficult to harvest than the bunch type. It produces abundant foliage, 
which cures well as hay. The bushel weight of the variety is 22 lb. 

The following varieties have not yet been introduced into this Slate, but 
are commercially successful in the United Stales of America.* 

Virginia Runner ,—^This is a large-podded, strong-growing variety, with 
creeping stems and heavy foliage. The pods are scattered along procumbent 
stems, and do not adhere well in digging. The nuts are similar to Virginia 
Bunch. 

Tennessee Red ,—^This is a small-podded variety, similar to Valencia, but 
of inferior quality. The pods are medium in sixe, containing five or six peas 
crowded together. The nuts arc covered with a dark red coloured testa, 
which lowers their market value considerably. The variety is well adapted 
for stock feeding. It is somewhat similar to Valencia in appearance, 

African or North Carolina ,—This is a rank-growing procumbent variety, 
with dark green luxuriant foliage. The pods are scattered along the stems, 
and are medium in size, usually containing two peas. These are rich in oil, 
and are of excellent flavour. It is a late maturer. In Africa it is extensively 
grown for oil production. 

Runnijig and Bunch Jumbo ,—^These are two varieties which differ only 
in their habit of growth, as the names imply. The pods are similar to those 
of Virginia Bxmch, but have a greater tendency to produce “ saps.” They are 
chiefly grown for roasting purposes, but are gradually being superseded by 
more reliable yielders. The period of matuiity is approximately 160 days. 

TIME OF PLANTING. 

Peanuts are planted in the spring of the year, but not until all danger of 
late frost fe over and the soil is warm. If the ground is cold, germination 

* FA«^Bas* j^UfcLBTiN 431, U.S. Department of AgrioalUire - 
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will take place slowly and irregularly. The Departmental experiments indi¬ 
cate that the most suitable times for sowing the main crop are :— 

North-Coast: September—3rd and 4th weeks. 

Central Coast: October—1st and 2nd weeks. 

South Coast: October—2nd and 3rd weeks. 

Murrumbidgee Irrigation Area: October—2nd and 3rd weeks. 

Being more susceptible to frost, and requiring a warmer soil for its 
successful germination, the peanut crop should be sown a little later than for 
main crop maize sowings. The Spanish variety is early in maturing, and can 
be sown two or three weeks later. As far as possible, the sowing should be 
arranged so that the crop will be harvested when dry weather can reasonably 
be expected, 

QUANTITY OF SEED, 

To sow an acre, 27 to 35 lb. of unshelled nuts, or 8 to 10 lb. of shelled 
nuts, are required. The quantity depends chiefly on the variety, the distance 
apart in the rows, and the width of the drills. The small-podded varieties, 
such as Spanish, usually sown without shelling, require 1 bushel (in the pod) 
per acre. If these small varieties are shelled, 7 to 8 lb. of seed will be 
required per acre. 

METHODS OF SOWING. 

The method adopted in small areas is to mark out the ground in drills 
with a hand plough, drop the seed by hand, and cover with the plough or 
rake. On extensive areas, where the peanut crop has taken a permanent 
place in the rotation of the farm, and is, perhaps, the chief source of revenue, 
the use of machines becomes necessary. The land is marked out in drills, as 
for maize, but not so deeply, using an ordinary plough or one of the special 
drill ploughs on the market. The distance apart of the drills will depend 
upon districts and on varieties. In typical districts, drills 3 feet apart and 
seeds every 18 to 24 inches in the drills is sufficient for the strong-growing 
varieties, such as Local; for medium varieties, such as Valencia, 2 feet 9 inches 
between drills, and plants 15 to 18 inches apart, will be found satisfactory ; 
while for small varieties, such as Spanish, drills separated by 30 inches and 
plants by 12 to 15 inches will give satisfaction. 

In the United States the seed is sown by a special peanut planter, similar 
in many,^espects to the maize-dropper. The implement is not fitted with a 
fertiliser attachment, * but special machines for marking out the land and 
applying the fertiliser are on the market. These are very reliable, and are 
great labour-saving appliances. 

Very satisfactory work can be done with the ordinary maize-dropper 
by fitting special plates. The chief danger is that the nuts may be broken, 
but this can be obviated by careful adjustment. If the seed has been graded 
and the machine properly set, single nuts will be dropped uniformly at the 
set distance. To the front of the dropper may be attached mould-boards, 
so that the furrows may be run out and the seed and fertiliser sown in the 
one operation. This is particularly advantageous in hot localities where the 
drills are apt to dry out quickly. It ensures the seed being deposited in 
moist soil, and effects a saving of labour. Machines for sowing nuts in the 
pod have not yet been widely adopted. Unshelled nuts may be dropped by 
hand in the drill, and covered by a single cultivator with mould-board 
attachments or by two broad tines attached to the adjustable side-standards. 

The seed should be covered to a depth of li inches in sandy soil and 
1 inch in heavier soil if it is in a fine moist condition. Slightly deeper cover¬ 
ing will be necessary if the soil is inclined to be dry at the surface.— Agri¬ 
cultural Gazette of N.S.W., April 3ad, 1918. 

iTo be coniinmdX 
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CEYLON AGRICULTURE. 


THE BOARD OF AGRICULTURE. 

A meeting of the Board of Agriculture was held at 12-30 p.m. on 
Tuesday, the 21st May, at the Executive Council Chamber at Queen’s 
House. His Excellency the Acting Governor presided, and those present 
were:—^'Fhe Hon. Sir S. C. Obeyesekere, Sir S. D. Bandaranaike, the Hon. 
Messrs. C. S. Vaughan, O. C. Tillekeratne, J. H. Meedeniya and 
Abdul Cader, Dr. H. M. Fernando, Lieut.-Col. T. G. Jayawardene, 
Messrs. F. A. Stockdale, B. Horsburgh, E. B. Denham, A. B. Thomson, 
H. F. MacMillan, Tudor Rajapakse, A. E. Raiapakse, H. L. de Mel, 
W. A. DE Silva, J. D. Vanderstraaten, A. W. Beven, Gerard Joseph, 
A. P. Goonatilleke, and C. Drieberg (Secretary). 

The minutes of the last meeting were read and confirmed. 

THE LATE SIR JOHN ANDERSON. 

H. E. the Acting Governor said: The first item on the agenda is that 
a vote of condolence be passed on the death of H. E. Sir John Anderson. 
It is unnecessary for me to say much on this motion. We are all aware 
of the interest which His Excellency took in the Society. I think that one 
of the last of his public appearances was when he presided over a meeiing 
of this Board, and I know that the interests of Cej’lon agriculture occupied 
a considerable part of his attention. I propose : “ That this Society desires 
to place on record its deep regret at the loss which this Society, the Colony 
and the Empire have suffered by the death of Sir John Anderson, and to 
express the Society’s sincere sympathy with His Excellency’s family in their 
bereavement.” 

The vote was carried in silence, the members standing. 

THE LATE SIR HENRY BLAKE. 

Mr. E. B. Denham said: “ It is my privilege to move a vote of sympathy 
and condolence with the relatives of Sir Henry Blake. As members are 
aware Sir Henry was the founder of this Society and I was associated with 
him from the be^nning of the work of the Society. It is unnecessary for me 
to remind members of that charming personality, that fine figure of a man, or 
the interest he took in the Society. Sir Henry had always found time to 
organise shows, and time to attend to the work of the Society. In fact, from 
the very inception of the Society Sir Henry had taken a great, personal 
interest in agriculture. He had also a great personal interest in the people 
of the country. Those who knew him, and what he had done for the Island’s 
i^riculture, mourned not only a great agriculturist, but a man who was also a 
great geirtleman.” 

The vote .was carried in silence, all standing. 

PROGRESS REPORT. 

The Secretary next submitted the Progress Report, and gave a brief 
summary of it to the meeting. 
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SPECIMENS OF VEGETABLES. 

Mr. A. B. Thomson exhibited a few specimens of brinjals he had grown 
both from seed obtained from the Agricultural Society and from the neigh¬ 
bourhood of his estate, and provoked some amusement when he declared 
that the large variety was from seed collected from round about the estate, 
while the small variety, which bore no comparison to the other, was bought 
from the Agricultural Society. 

The Director of Agriculture explained that the Society had had great 
difficulty in obtaining supplies of seed, and the point brought forward by 
Mr. Thomson emphasised the importance of having a regular source from 
which the Society could get supplies. The Society had during the past few 
months entered into a contract with a reliable grower for the supply of seeds 
from Matale, but if Mr. Thomson was prepared to consider the matter the 
Society would be quite disposed to consider a contract for seed from him. 

Mr. Thomson remarked that he had all his brinjals in different plots 
and when they were ripening he could keep them for the Society, if desired. 

EXTENSION AND CO-ORDINATION OF AGRICULTURAL 
SERVICES. 

The next item on the agenda was the consideration of the Report of 
the Committee appointed to investigate the proposals of the Director of 
Agriculture for the extension and co-ordination of the Agricultural Services 
of the Colony. 

The Director of Agriculture remarked that at the last meeting a 
Committee had been appointed to consider the proposals set forward in 
Sessional Paper No, 1 of 1918. That Committee had submitted a report 
which had been m the hands of members for some days. It agreed generally 
with the principles and proposals laid down in the report, but made some 
suggestions in regard to it. First of all the Committee suggested that the 
whole of the scheme should not be brought into force at once, but that the 
appointment of Provincial Agricultural Organizations should be gradual. 
The Committee also urged that in addition to the Provincial Agricultural 
Schools, which it was proposed should be of an elementary nature, there 
should be a higher course at Peradeniya to which the most successful 
students in the Provincial Schools might go. The Committee had also made 
some suggestions in regard to salaries for certain posts. The question of the 
amalgamation of the Department of Agriculture and the Society had been 
considered and the Committee had recommended 4hat the amalgamation 
was in the best interests of the agriculture of the Colony. The Committee, 
however, suggestecj that some Association, to bring together all those inter¬ 
ested in the agriculture of the Colony, should be formed. This Association 
should be responsible for holding conferences annually or more frequently. 
There is an example ^in the Engineering Association of the Colony and the 
Committee considered that agriculturists might with advantage form an 
Association or Society on a similar basis. The question of a name for such 
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an Association had been considered and the majority of members were in 
favour of continuing the title of Ceylon Agricultural Society rather than 
bringing in the new title of Agricultural Association. Those were the main 
items in the Report. Mr. Stockdale concluded by saying that in order to 
have the report printed in time for the meeting, the Hon. Mr. Ramanathan’s 
name had been included, although at that time Mr. Ramanathan had not 
sent in a signed copy of it. 

Sir S. D. Bandaranaike moved the adoption of the report—arepoil 
which had been prepared after considerable consideration. 

The Hon. Dr. Fernando seconded and said in further explanation of 
the observations made by the Director of Agriculture, the Central College 
proposed not only to train some of the advanced students of the Provincial 
Schools but also to ti*ain the subordinate staff of the Agricultural Department 
to be. With regard to salaries, the Committee had brought it into harmony 
with India. Although India was a cheaper country it had failed to attract 
men on smaller salaries. 

Mr. Thomson asked whether the two years^ course was going to be 
over and above the school course and who was going to pay—Government 
or the individual ? 

Mr. T. G. Jayewardene said he wished to add his tribute of praise to 
the Director of Agriculture for tlie comprehensive scheme he had promul¬ 
gated to further the agricultural interests of the Island. The masterly and 
courageous manner in which the Director had dealt with the subject had 
evoked their admiration. It had been submitted to all the agricultural bodies 
of the Island and the fact that it had been passed untouched spoke volumes 
for the ability with which the Director had dealt with the subject and his 
quick and sound grasp of Ceylon’s agricultural requirements. It augured 
well for the future. 

The Chairman, replying to Mr. Thomson, said that the question was 
one which involved considerable detail, but that a Scholarship scheme had 
been suggested and would receive consideration trom Government. 

AGRICULTURAL SHOWS. 

The Director of Agriculture submitted the report of the Committer 
appointed to report upon regulations for conduct of and judging at Agricul¬ 
tural Shows and moved that it be adopted. This motion was seconded by 
Mr. G, A. Joseph, and unanimously carried. 

SUGAR-CANE CULTIVATION. 

The following motion by the Director op Agriculture was adopted : 
~ * That a Committee of the Board of Agriculture be appointed to consider 
the prospects and possibilities of sugar-cane cultivation and of the manu¬ 
facture of sugar in the Colony of Ceylon.” The following Committee was 
appointed:—The Hon. Dr, H. M. Fernando, the Hon* Sir. 0. C. Tilleke- 
RATNE, Messrs. H. L. DE Mfx, a. W. Winter^ A. W. Beven, Kelway 
Bamber, T. G. Jayewardene, the Director of Agriculture and C. 
Dhieberg (Secretary). 

The meeting then terminated. 
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PROGRESS REPORT No* LXXV* 


OBITUARY. 


The Society mourns the loss of its Founder Sir Henry Blake 
and of its late President Sir John Anderson., g.c.m.g. 


MEETINGS. 

The last meeting of the Board was held in Colombo on 25th February, 
1918, and was presided over by the Hon’ble the Colonial Secretary. 

The Special Committee appointed at that meeting for the consideration 
of the proposals by the Director of Agriculture for Co-ordination and 
Extension of Agricultural Services of the Colony held two meetings and their 
report is being submitted to the Board. 

MEMBERSHIP. 

The following joined since the last meeting:—B. Owtram, E. Africa; 
E. H. Kirby, Malacca, S. S,; The Conservator of Forests, Siam; D. M. Raja- 
pakse; Jas. D. Dunlop; A. Wijewakte; M. Thams, British East Africa; 
V. R. Runa]>e, Poona City; Geu. Mampilly, Cooig; The Superintendent, 
Atagalla Estate, Gampok; A. H. Healey; S. Weerackkody Mudaliyar; 
Felix. R. Dias; R J. Benwell; W. G. Bolton, Penang; Messrs. V. K. San¬ 
kara Menon and K. Kochagovinda Marar, Trichur and Charles 
Harquelle. 

STAFF, INSPECTIONS, ETC. 

Mr. Madanayake from Galle has been transferred to Matale and will 
assist the work being carried on by the Matale Food Production Association. 
Mr. Karunanayake has the whole of the Southern Province assigned to him. 

All the Instructors have been inspecting the new ai*eas under food 
products, vegetables and currystuffs. 

The Organising Vice-President visited the following places:—Mawanella, 
Anuradhapura, Mawatugoda, Colombo, Nuwara Eliya, Kalutara, Galle, 
Nagoda, Weligama, Matara and Harasbedde. 

The Secretary visited the following;—'Weuda, Kurmiegala, Wariapola, 
Hettipola, Digalle, Kuliyapitiya, Nakawatte» Atamune, Ibbagamiiwa, 
Kumbukwewe, Gokarella, Medamulla, Baluwella, Colombo, Beligammana, 
Galle, Weragoda, Matara, Weligama, Tangalle, Iknna, Kuila, Ambalantota, 
Hambantota, Tissa, Nakulugama, Gandei-a, Kesbewa, Ruanwella, Bandara- 
gama, Alutgama, Jambureliya, Ukuwela, Matale, Suduganga, Kaikawela, 
Paldeniya, Teu^ie, Marukona, Alawatugoda. 

INCREASED CULTIVATION OF FOODSTUFFS, VEGETABLES 
AND CURRYSTUFFS. 

Very full and interesting reports—cjilled for at the instance of the Organi¬ 
sing Vice-President—on the result of the hrst sea&on*s efforts to increase the 
cultivation of these crops are now coming in from the Agricultuial 
Instructors. 
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Of new food crops, dhall is the most promising, and reports from all 
quarters are satisfactory^ The crop is, of course, best suited to drier areas 
though it has been found to thrive well wherever it was tried. 

The extension of vegetable cultivation is general and the utilisation of 
waste pieces of land for this purpose is very noticeable. 

Of currystuffs, coriander and anise were the most successful, fenugreek 
and cumin the least. Further trials are necessary with these new products. 
Chilli cultivation is spreading but not as rapidly as it might. The output of 
curry onion (shallot) is increasing with every season. 

Through the initiative of the Mudaliyar of Siyane Korale East, a 
Society has been started with a view to opening a number of gardens for 
demonstrating the cultivation of foodstuffs, vegetables and currystuffs. The 
Agricultural Instructor, Kalutara, who is co operating with the promoters, 
reports that about 100 members have joined the Society and pay a subscrip¬ 
tion of Re. l/- a month to meet the expenses connected with the upkeep of 
the Gardens. Four gardens, varying from 1 to 3 acres, have so far been taken 
in hand. 

The work done by the Matale Food Production Association promoted 
by two members of the Board (Messrs. Senior-White and A. B. Thomson) 
is notable. With the sympathetic interest shown by the Assistant Govern¬ 
ment Agent, Matale, the openilions of this Association arc likely to result in 
the cultivation of extensive areas hitherto lying waste* 

SHOWS. 

Seligaminana Show (25th and 26th February). 

The fruit section was not well filled : limes and pumclos were the best 
exhibits. The collections of yams and tuberous crops generally were 
remarkably good. Locally manufactured agricultural implements, including 
mammotics, catties, knives, etc, were a novel feature. 

Prizes were awarded for the best School Gardens as well as Villagers' 
and Children's Home Gardens, The teacher of Bedclewela School showed a 
model School Garden on the premises. 

Ruanwella Show (Sth and 6th March). 

Considering the season the exhibits of fruit were very fair: the prize 
pineapples weighed 19 and 16 lb. The vegetable section was much better, 
and many excellent specimens of low-country vegetables were shown: 
brinjals, chillies and gourds were exceptionally fine. Sweet potatos, yams, 
cassava, tanias and arrowroot were well represented. 

Cereals and pulses made up another good section, and included some well- 
grown local dhall. Ciihystuffs (including coriander and anise grown in the 
district for the first time) made a good show, 

^ The prize for School Garden produce w^ent to the Ruanwella School, 
which was also responsible for over 200 exhibits sent in by boys fiom their 
hpme gardens. 
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Mawaiu^oda Show (16th and 17th March). 

The exhibits at this show totalled 2,500. The vegetable section as a 
whole was good. Yams and other tubers were of excellent quality though 
not numerous. Good specimens of oranges, mandarins and limes were shown. 
Currystuffs were represented by dried chillies, coriander and anise. Among 
prepared products were exhibited good specimens of papain. 

Full reports of the above three Shows have been published in the 
Tropical Agriculturist for April. 

Health and Public Welfare Exhibition, Colombo, (20th to 24th March). 

At this successful show, organised by the Ceylon Social Service League, 
Colombo, the section dealing with local food production was under the 
direction of the Society. A large series of exhibits illustrating food, vegetable 
and currystuff crops was on view. A feature of this section was a labelled 
collection of growing economic plants in boxes and pots. Literature dealing 
with their cultivation and packets of seeds were also available. 

The Secretary of the Society, the Senior Agricultural Instructor and the 
Foreman of the Government Stock Garden were responsible for the pre¬ 
paration and arrangement of the exhibits. 

Nuwara Eliya Show (12th and 13th April). 

Owing to the change of dates originally fixed for this Show, and its 
coincidence with the Sinhalese New Year, neither the attendance nor the 
number of exhibits (particularly in the Native Products section) were up to 
the usual standard. The Organising Vice-President and the Secretary of the 
Society acted as referees in judging the economic products. The “ English 
Vegetables” were well grown and well shown. 

In the miscellaneous products section Mr. J. D. Vanderstraaten showed 
a fine sample of coconut oil extracted from the fresh nut by a new process, 
.which, besides yielding a dry poonac, also produces an edible substance which 
has been temporarily labelled “coconut caseine” which Mr. Vander¬ 
straaten is hopeful may prove a valuable ingredient in the manufacture of 
prepared foods. Specimens of this substance are on view to-day. 

Ntldandahinna Show which was to have taken place on 27th April, was 
fixed for May 11th and 12th, and Dedigama show for 18th and 19th May. 

Other Show fixtures arc :— 

Wadduw'a ... ... 1st June 

WeTOta ... ... 29th June 

Tihagoda ... ... 6th July 

Bellana ... ... 17th Jidy 

Weligama ... ... 27th July 

Arrangements are being made to hold a Public Welfare Exhibition in 
Kandy probably next August. This will include an agricultural section. 

EXPERIMENTS* 

The Senior Agricultural Instructor reports that very encouraging results 
were obtained at Yatiwawela in Harispattu in a “transplanting” experiment. 
3/5 bushel seed was sown in a nursery and the seedlings transplanted on to i 
acre of land, two plants being put together 6 in. apart. The yield was 40 
bushels and there was a saving of 2/S bushel of seed paddy. 
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Mr. C. D. a. Gunewardhena, Secretary, Al<uratiya Co-operative Credit 
Society, has forwarded a report on his plot trials with Burmese Water- 
resisting paddy. Seed was put down in a nursery on September 5tli and 
transplanted on October iSth and harvested February ISth, 1918. This gave 
a promising crop which was unfortunately badly attacked by birds. In this 
locality there was no flood during last N.E. monsoon season—the first time 
in the memory of village cultivators. 

Mr. Senior-White suggests that trials should be made with locally 
raised Coriander seed, as his cultivation with local seed was not successful. 
With reference to Dhall he reports: **67 plants put 6 ft. x 6 ft. gave 96 lb. 
of cleaned seed. Of Ginger he says : ** the area planted was too small to get 
out any *‘per acie ” figures of value ; the return was only four-fold.^’ 

In the trials with shallot at Uduwawela a yield equivalent to 12,000 lb. 
per acre was obtained. 

INTRODUCTIONS. 

A small quantity of Sadai Samba paddy was received from the Manager, 
Palur Agricultural Station (S. India). This is described as a fine wet-land 
variety which takes about 6 months to yield a crop. It is being tried at 
Peradeniya and Harispattu. 

A bag of Klang, Pi paddy has been received through the courtesy of 
H. R. H. Rajaburi, Minister of Agriculture of Siam. This is reported to be 
a hardy variety producing a long grain which is in great favour with millers. 
It will be raised at 14 centres under the personal supervision of the Agricul¬ 
tural Instructors with the object of raising a stock of selected seed. Till 
then no seed will be available for distribution. 

Specimens of Peaches from grafted Australian plants imported in 1916, 
were received in March from Mr. K. B. Beddewela. The grafts were 
planted at Kumbalgamuwa fWalapane) on October 28th, 1916, and fruited 
for the first time this year. 

Fruits of the Kali and Burdwan Brinjals (referred to in last Progress 
Report) were received from Mr. Nugawela, Agricultural Instructor, raised 
at Dandegamuwa. The plants flowered within two months and produced 
large oblong fruit. The Kail is dark purple, the Burdwan white in colour. 
There are two varieties of each, oxHe thornless and the other thorny. 

The Secretary during his recent stay in Mysore, noticed a variety of 
dhall (Cajanus Indicus) and secured 76 lb. of seed for sale to members. 
This is known as Garden Dhall as distinct from Field Dhall. The seeds of 
the new variety in the green state are a good substitute for Peas. The pod 
is larger than that of ordinary dhall. 

PESTS AND DISEASES. 

Mr. George Croeikr of Pannipitiya reported the total lo^ of his 
mango crop as the result of a disease attacking the fruits about the time they 
begin to mature. The Government Mycologist examined specimens and 
reported that the disease was apparently due to Glcecosponum Mania*. 
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Specimens of oi-ange canker from Mr. Bandaranayake’s Estate at 
Dedduwa has also been under investigation by the Government Botanist 
and Mycologist. 

Mr. Kapuwatte, Agricultural Instructor, Harasbedde, forwarded speci¬ 
mens of caterpillars of Agroiis ypsilon attacking Soya bean. 

Mr. Madanayake, Agricultural Instructor, Galle, submitted specimens of 
Nacoleia indicata attacking (l) Dwarf French Beans, (2) Insects and aphides 
attacking long beans and (3) Plutella macuhpennis attacking mustard. 

Mr. Jayatilleke, Agricultural Instructor, Kalutara, submitted specimens 
of insects attacking recently-introduced brinjals at Bandaragama. The 
Entomologist reported as follows:—“ The specimens are those of a Phyfo- 
phagon cociiinelhd^ Ephilachna^ eithei 12-Stigina or 28-punctata, This insect 
is common in South India but is seldom a true pest.^’ 

Mr. Jayatilleke also submitted specimens of Crossolarsus Minax attack¬ 
ing mango trees at Bandaragama. 

Dr. Muttukumaru of Bandarawela sent a specimen of a beetle found in 
a vine bed. This was identified by the Assistant Entomologist as Orycies 
rhinoceros, the common black coconut beetle. 

During part of January and Februaiy the Agricultural Instructor of the 
North-Western Province (Mr. Ncgawela) was on special duty in connection 
with coconut diseases. 

MISCELLANEOUS. 

Under the auspices of the Kandyan Association Co-operative Credit Society 
a prize competition was organised among cultivators in the Kandy district. 
The awards, which included a silver medal and two money prizes offered by 
this Society, were distributed by the Hon’ble Mr. C, S. Vaughan, Govern¬ 
ment Agent, C. P,, on April Sth, when a display was made of the produce 
raised. 

With the opening of new experimental gardens at Godakawela, Hams- 
bedde and Mcdagama, the Society has now 12 under its supervision. The 
following is a complete list:-— 

Ambalantota, Balangoda, Bandaragama, Godakawela, Harasbedde, 
Hettipola, Kegalle, Medagama, Mediwaka, Tanniutlu, Weligama, Weragoda, 

With a view to giving every possible encouragement to bee-keeping as a 
home industry, the Secretary has issued a circular advocating the formation 
of a Bee-keeping Association and calling for a meeting of those interested in 
the fostering of bee-keeping to consider various questions of importance. 

Owing to difficulty in procuring freight, the three hand-power nee^hpUers 
ordered from India some months ago have only just come to hand. These 
machines are to be sent to the larger rice-growing areas with a view to | 
demonstrating'ltheir working, and ultimate sale. Already applications have 
been received for 3 huUers, one from Pesalai, another from Kapdy and a 
third from Batticaloa. 

C. DRiEBERG, 

Secretary, Ceylon Agru Society, 
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REPORT OF COMMITTEE OF BOARD 
OF AGRICULTURE ON SESSIONAL PAPER 

No. 1 of 1918. 


Your Committee has considered in detail the proposals for the Co¬ 
ordination of the Agiicultural Services as submitted to Government by the 
Director of Agriculture. It has held two meetings and would submit the 
following recommendations for the consideration of the Board of Agri¬ 
culture:— 

1. The proposals outlined appear to have been drafted in such a way 
as to meet the needs and requirements of the agriculturists of the Colony, 
and should receive the support of all members of the Board. Provision has 
been suggested for the separation of the Colony into six agricultural divisions. 
After consideration of detailed explanations from the Director of Agriculture, 
your Committee recommends that this proposed arrangement should be 
adhered to, but suggests that it may be found feasible to begin with only 
three divisional agricultural of&cers at the outset. 

2. The proposals for the establishment of Provincial Agricultural 
Schools have much to recommend them and are supported by your Com¬ 
mittee, but it is desired to emphasize that in addition to these provincial 
schools of an elementary character, adequate provision should also be made 
at the Headquarters of the Agricultural Department for higher training in the 
sciences of Agriculture. Your Committee believes that the sciences under¬ 
lying agriculture should be included in the curricula of the Colleges of the 
Colony, and recognises that the most pressing need is for trained men for 
all brnnehes of the proposed enlarged Department. It urges that early 
consideration should be given to this question, and desires that the Board of 
Agriculture should endorse the Resolution passed by the Committee of 
Agricultural Experiments to the effect that Government should be asked to 
adopt a scheme of scholarships in connection with the training of suitable 
local candidates for the more responsible positions in the proposed agri¬ 
cultural services, 

3. As it is desired to attract men of the best classes with good educational 
qualifications to the agricultural services, it is suggested that the salaries for 
the Farm School Officers, Re.search Assistants and Assistants to Divisional 
Officers should be somewhat improved. It is suggested that they should 
range from Rs. 1,800/- rising to Rs, 3,600/- per annum in place of Rs. 1,320/- 
rising to Rs. 3,000/- as proposed in the Sessional Paper. * 

The proposed amalgamation of the officem of the Agricultural 
Society with the staff of the Department of Agriculture is endorsed, but it is 
thought advisable that steps should be taken to form an Agricultural Associa¬ 
tion on the4ines of the Ceylon Engineering Association, which would hold 
Conferences either annually, or more frequently, for the general discussion of 
agricultural topics. The designation of such an Association was considered, 
and the general feeling of your Committee was that the old title of Ceylon 
Agricultural Societjr should be retained for this proposed Association. 

5. The work of seed and plant distribution has formed an important 
duty of the Agricultural Society in the past. This work is appreciated by the 
agncsttlturtete of the Colony, and when the proposed amalgamation of the 
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Agricultural Society with the Department of Agriculture takes place this 
work should be continued and extended by the Department. Similar work 
is undertaken by Agricultural Departments of other countries, and is very 
favourably reported upon. 

6. The constitution of the proposed Board of Agriculture was con¬ 
sidered, and it is suggested that two members of the proposed Agricultuial 
Society who are not members of the Planters’ Association or of the Low- 
country Products Association, should be added. 

The task of your Committee has been a delicate one, involving as it does 
considerable changes in the existing machinery for rendering assistance to 
village agriculture, and the merging of the work of the present Society into 
the Agricultural Department, but your Committee is convinced that more 
rapid progress is likely to be accomplished under direct Government aid and 
supervision. There is little doubt that much remains to be done for agri¬ 
culture in the Colony, and your Committee would therefore recommend the 
Board of Agriculture to urge that eaily steps should be taken by Government 
for bringing the proposals under consideration in this repoit into operation. 

Signed F. A. Stockdale, 

„ P. Ramanathan, 

„ H. M. Fernando, 

A. Sabapathy, 

„ O. C. TlLLEKEItATNE, 

„ H. L. DE Mel, 

„ A. £. Rajapaksb, 

„ Wm. Ddnuwile, 

., W. A. DE Silva, 

„ A. W. Beven, 

„ C. Drieberg (Secretary). 

MINUTES OF PROCEEDINGS OF MEETINGS. 

First Meeting. 

Minute.s of a meeting of the Committee appointed by the Board of 
Agriculture to report on Sessional Paper No. 1 of 1918, Proposals for 
Co-ordination and Extension of Agricultural Services, held at the Council 
Chamber, Colombo, on Thursday the 21st March, 1918. 

Present:—^The Director of Agriculture (in the chair), The Hon’ble 
Dr. H. M. Fernando, The Hon’ble Mr. O. C. Tillekeratne, The Hon’ble 
Mr. a. Sabapathy, Messrs, A. W. Beven, A. E. Rajapaksb, H. L. De Mel, 
W. A. DE Silva, Dunuwile Dissava and C. Drieberg (Secretary). 

The Chairman opened the meeting by explaining the urgent necessity 
for such a scheme of re-organization and invited helpful criticism. 

Mr. W. A. DE Silva was of opinion that elementary agricultural 
education, which bad not for its object the training of agricultural officers, 
should be left in the hands of the Department of Education, and that higher 
agricultural education should be controlled by the Department of Agriculture. 

The Chairman explained that in England all education of an agricultural 
character was now in the hands of the Board of Agriculture. He deprecated 
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any change, and attributed the success of the School Gardens Scheme to the 
fact that it was under the direction of agriculturally trained officers. 

The Hon’ble Dr. H, M. Fernando supported the view of the Director 
which met with general approval. 

Dr, Fernando thought the scale of remuneration for the men who were 
to be in charge of the Farm Schools not suflSciently liberal. He was of 
opinion that the salary of these men as well as the Research Assistants and 
Asst. Divisional Officeis should be on the same basis, and that their appoint¬ 
ments should "be interchangeable. He suggested a salary of Rs. 1800/- rising 
to Rs. 3600/- so as to altiact good men. The suggestion was generally 
approved. 

In reply to enquiries as to the provision to be made for the training 
of subordinate officers, the Director stated that he proposed for the present 
to select the best men from the Agricultural School and give them a 2 years’ 
training in laboratory work under the scientific experts of the Department, 
in order that they may specialise in Chemistry, Botany (including Mycology) 
and Entomology. Ultimately a College course of agriculture will have to be 
provided to form part of the University Scheme. 

The Committee were of opinion that the necessary laboratories for 
students should be taken in hand without delay, and that a chemical 
laboratory should be provided at once. 

The Committee approved of the amalgamation of the officers of the 
Society with the staff of the Department of Agriculture and of making the 
Tropical Agriculturist a Government publication. The question whether 
the Society, without executive duties, should continue was left over for further 
consideration and that in the meantime the Organising Vice-President and 
Secretary report on it. 

The Committee endorsed the resolution of the Committee of Agricul¬ 
tural Experiments to the effect that it is desirable that Government should 
inaugurate a scheme for the provision of a system of Scholai ships in connec¬ 
tion with the training of suitable individuals to fill appointments in the higher 
grades of Agricultural Research. 

Dr. Fernando was of opinion that 3 Divisional Officers should be 
appointed at the commencement but agreed to the 6 divisions suggested by 
the Director of Agriculture, and the ultimate appointment of 6 officers to take 
charge of them. 

Resolved that another meeting be held for the day before or after the 
next meeting of the Legislative Council. 

(Confirmed at Meeting of llih Aj>ril, 1918 J 
Second Meeting. 

- Minutes of 2nd Meeting of the Committee appointed by the Ceylon 
Agricultural Society to report on Sessional Paper No. 1 of 1918—held in 
Colombo at the Legislative Council Chamber on Thursday, the lltb April, 
1918, at 11-30 A.M. 
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Present.—The Director of Agriculture (m the chair ^ The Hon^ble 
Dr. H. M. Fernando, The Honble Mr. O. C. Tillekeratne, Messrs. 
W. A. DE Silva, A. W. Beven, A. E. Rajapakse. and C. Drieberg (Secretary), 

The minutes of the previous meeting held on 21st March, 1918, weie 
duly confirmed. 

Mr. Tillekeratne was of opinion that the provincial schools of agri¬ 
culture would not find favour as prospective candidates would prefer to 
attend the Central School at Peradeniya. The Chairman explained that 
Provincial Schools with farms attached to them were essential in view of the 
fact that the agricultural conditions differed in different parts of the Island. 
Students from these schools could join the Central School at Peradeniya for 
an advanced course of study. 

Dr. H. M. Fernando thought that an early start should be made with 
a school in one of the Sinhalese provinces, either the Western or Southern. 

In connection with the question of qualification for admission into the 
Peradeniya School, the Secretary was requested to place himself in communi¬ 
cation with the Registrar of the Ceylon Medical College and ascertain the 
conditions governing the admission of students into the College. 

The suggestions of Mr, G. W. Sturgess, Government Veterinary Surgeon 
were considered but did not meet with general support. 

The future status of the Ceylon Agricultural Society was next discussed 
and it was resolved that (1) the Society be placed on a similar footing to that 
of the Ceylon Engineering Association, (2) members of Ceylon Planters ^ 
Association and Low-country Products Association be ipso facto members of 
the Society—these Associations making a contribution to cover the cost of 
the Tropical Agriculturist to be supplied to members at cost price, (3) 
anyone not belonging to either of the planting bodies referred to may join 
the Society on payment of an annual subscription of Rs. lO/-, (4) the proceed¬ 
ings of the Planting Associations to be published in the Tropical Agricul¬ 
turist if desired by such bodies, (5) Conferences similar to those held by the 
Ceylon Engineering Association be arranged. 

Some discussions followed as to the designation of the proposed Agri¬ 
cultural Association or Society and it was decided to retain the original name. 

Resolved that the constitution of the Board of Agriculture should 
include 10 members of the proposed Society, 4 of whom to be members of 
the Ceylon Planters^ Association, 4 of the Low-Qountry Products Association, 
and 2 others. 

On the suggestion of the Hon'ble Dr. Fernando the name of the 
Secretary was added. 

Sgd. F, A STOCKDALE. 

iChairtnan), 
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REPORT OF COMMITTEE ON AGRI- 
HORTICULTURAL SHOWS. 

Your Committee has held two meetings and the annexed general rules 
for arranging catalogue and for preparing, forwarding and arranging exhibits 
have been drawn up for adoption by the Board of Agriculture and for the 
guidance of all Agricultural Show Committees. 

The question of drawing up definite systems of scales of points alluded 
to in paragraph 33 was carefully considered and it was decided that no 
hard-and-fast rules could be laid down. 

It IS proposed that details of judging by points should be dealt with in 
pamphlet form for publication and distribution by the Agricultural Society. 

(Signed) F. A. STOCKDALE, 

H. F. MACMILLAN, 

W. A. DE SILVA, 

C. DRIEBERG, (Secretaty). 

RULES FOR CONDUCTING AGRI-HORTICULTURAL 

SHOWS. 

General rules for arranging catalogue, also for preparing, forwarding, 
and arranging exhibits, and for judging. 

I. ARRANGEMENT OF CATALOGUE. 

1. The catalogue or prize list should be drafted, or at least passed by a 
person of experience, and then submitted to the Executive Committee for 
approval, alterations or additions. 

2. It should be arranged in classes and groups, the former being 
numbered consecutively at the top in Roman numerals, and the groups 
numbered in sequence in ordinary figures at the left-hand margin, thus:— 


CLASS i. 


Group 

Description 



1 

Palms, six different species 

Rs. 10/. 

Rs. 5/- 

2 

Anthuriums, best specimen 

5/. 

1 

— 

etc. 

etc. 

etc. 

etc. 


Indefinite terms, as sub-class, division and sub-diyision, should be 
avoided. 


3. Any particular conditions affecting a class should be stated at the 
heading of such a class; special conditions regarding a group may be stated 
in the description, or given as a foot-note. 

4. Prizes should not be offered for flowers or crops which are not 
likely to be in season at the time of the Show, for this only limits the prizes 
which would be available for other groups or may possibly result in bringing 
forward inferior specimens. 
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5. Discretion is specially required in the quantities or numbers specified 
for an exhibit. These should be just sufficient to be representative and no 
more, unless with a special object in view. A flagrant example of the trans¬ 
gression of this rule is what is often seen in Ceylon show catalogues as, “Best 
collection of varieties of paddy.(See para, 17). 

6. Descriptions of groups should be definite and incapable of misinter¬ 
pretation. For instance “species’^ should not be referred to when “variety’* 
is meant, or vice versa. Ambiguous terms should be avoided—for example 
“Lilies,” which cannot precisely be‘defined, for it may comprise plants of 
Amaryllideae, Liliacese, Irideae, Aroideae, etc. This is a frequent cause of 
complaint at shows. 

7. A distinction should be made when practicable between market 
gardeners or nurserymen, and amateurs—the former being debarred from 
competing in the same class. There should, however, if possible, be special 
prizes for market gardeners and nurserymen, also for School Gardens. 

8. The prize' cards and rosettes should be of uniform sizes and colours, 
according to their respective value, for all classes in the Show. Thus the 
first-prize cards should be red, the second-prize blue and the third or 
“ Highly Commended ” lavender or yellow. 

9. It is important that the staging provided for the Cut-flower Class, 
or other exhibits in vases or other vessels be sufficiently firm and level to 
hold articles in vessels, such as flowers in vases. Flimsy and uneven staging 
of wattle-sticks is extremely unsatisfactory for such, and not conducive to 
effective display. 

10. Definite positions and spaces should be allotted for the different 
classes, and these prominently labelled, before the exhibits are received. 
•The managing committee should see that the allotted spaces are in charge of 
persons who will see that the exhibits are placed in their respective places. 

11. Fruits or other exhibits which have an objectionable odour, such as 
durian and jak, especially when cut open for judging, should not be placed 
among the more attractive exhibits, but confined to an isolated corner or 
shed. 

12. The managing committee should aim at arranging the classes as 
nearly as possible in the order in which they are given in the catalogue. 

PREPARING, FORWARDING AND ARRANGING EXHIBITS. 

13. Intending exhibitors should sow or plant crops of vegetables, flowers, 
etc., in time (weather and season permitting) to allow these to mature and be 
at their best at the date of the Show. The period required in each case will 
vary somewhat according to locality, climate and soil. One is best guided by 
experience in this respect. 

14. Should the specimens ripen a little too early or a little late, a 
resourceful cultivator can in many cases have recourse to certain measures 
which will to some extent retard or hasten the process, such as protecting 
artificially from excessive rain or sun, checking growth by making a cut in 
the stem as with lettuce, cabbage, cauliflower, etc., or hastening it with 
applications of liquid or artificial manure, etc. Flowers may be kept back 
by nipping the earlier blooms, or they may be hastened by protection from 
rain by means of a sheet of glass held over them. 
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15. Greater size and perfection may be induced in flowers or fruit by a 
judicious thinning out, always retaining the best formed bunches or individ¬ 
uals. Sufficient growing space is essential for any crop, whether fruit, flowers 
or vegetables in order to attain the best size or quality. 

16. In selecting exhibits adhere to the rules laid down in the catalogue, 
more especially in regard to the number or quantity required ; it should be 
remembered that disregard of these particulars may disqualify an exhibit, 
however perfect it may be in other respects. Rules are made to be observed 
and as a necessarj^ basis for the judging of exhibits. 

17. Exhibits of produce which have not been grown by the exhibitor 
or his employer for at least two months before the Show should be disqualifi¬ 
ed unless stated to the contrary in the catalogue. This need not necessarily 
apply to flowers for table decoration. The common practice of purchasing 
produce from cultivators and exhibiting it in the purchaser's name in a 
competition for prizes should be discouraged. 

18. Before sending to the Show, wash root-crops carefully and cut off 
all unnecessary roots and tops. Support the stems of flowering plants in pots, 
but avoid obtrusive stakes or ties, which should as far as possible be invisible, 
Do not use pots that are too large or out of proportion to the size of the 
plants, and see that they are scrubbed clean. 

19. Remember that quality counts for more than quantity—that vege¬ 
tables, fruits and other edible products should be in their best slate for con¬ 
sumption when exhibited. Overgrown vegetables as often exhibited in this 
country—especially yams, bandakka and sweet-potato—are generally unfit for 
eating. Fruit should be just ripe; if unripe or overripe it is unfit for judging. 

20. Solitary flowers, such as Roses, Hibiscus, etc., for exhibition should, 
after they are cut, be kept intact by tying a soft piece of wool or cotton 
around each. This of course must be removed by the exhibitor before the, 
judging commences. Cutflowers of any kind should have their stalks placed 
in water immediately after cutting ; these will keep longer if, when being 
trimmed, their stalks are cut under the water instead of in the air. 

21. An important point is that the exhibit as a whole should present a 
uniform appearance or quality—i. e. it should be a “ good sample as it is 
called in the trade. 

22. In transporting delicate fruits such as mangos, papaws, tomatos, 
sapodillas, oranges, mangosteens. etc., they should be wrapped in paper and 
packed with fine shavings, sawdust or some soft material to prevent them 
from being bruised. Smaller fruits, as uguressa, strawberries, purple guava, 
etc., may be packed in layers with a large leaf between each layer. Large 
fruits, as plantains, pineapples, durians, jak, etc, should be packed with dry 
straw or shavings in crates or Well-vcntilatecr boxes. 

23. Plants, if sent over a long journey, should be packed in crates, the 
stems, flowers or leaves being securely tied and held in position. Flowering 
plants in bloom should have each flowering stem staked separately. Pots or 
tubs should be well wrapped in straw or shavings, and bound round so as to 
prevent the soil from being shaken or tipped out, (See end of para. 5) 

24. Lids of wooden cases should be screwed down (not nailed), or 
better still hinged and locked with a padlock. Packages sent by rail or 
other public conveyance should be addressed clearly and marked Urgent; 
when dosed, the top should be marked This Side Up, and Fragile when 
containing glass or breakables. 
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25. Fruits, vegetables, herbs, etc., should be shown in shallow basket- 
trays or plates of uniform sizes. Fruits, especially small kinds of grapes, 
strawberries, guavas, etc., are rendered more effective by having a few of 
their own leaves arranged neatly around them. Parsley or similar foliage, 
as Panax, affords an excellent material for decorating and displaying exhibits 
to advantage 

26. Do not stage small articles in large and unsightly receptacles such 
as ordinary cadjan baskets, in which the contents are hidden at the bottom. 
In England regulation dishes or plates are sometimes lent on the Show 
Ground by the Committee at a small charge. 

27. Exhibitors should be careful not to overcrowd their exhibits, 
especially in regard to plants and flowers, as these often lose in general effect 
through disregard of this rule. 

28. The educational value of an exhibit will be much enhanced if a 
label is fixed to it, giving the name under which it is commonly known: also, 
if possible, the botanical name. This will secure points in the judging and 
add to the general interest of the Show; it is one of the most important 
considerations at Shows in England. 

29. Flowers which naturally grow in clusters as Verbena, Phlox, 
Schizanthus, etc., are best shown in bunches, while blooms of a large size 
and distinctive foim, as Dahlias, Roses, Hibiscus, etc., are seen to best advan¬ 
tage when displayed singly. 

30. Though botiles or tins, if of uniform size and securely held in 
position, may answer the purpose of displaying cut-flowers, the proper article 
to use so as to show these to the best effect, as well as to facilitate arrange¬ 
ment, is an exhibiiton box. This may be made of any light wood with a 
sloping top on the principle of a writing desk, and painted green. 

JUDGING AT SHOWS. 

31. Persons selected to act as judges should be efficient, possess 
a practical knowledge of the classes they are to judge, not only of the crops 
as they appear on the market, but also and preferably through their cultivation. 

32. It is usually advisable, especially where exhibits are fairly extensive 
and competition is close, to appoint three judges to form a quorum, for one 
or more classes. 

33. The system of judging by points, that is awarding a certain number 
of marks out of a possible maximum to different points of merit, should be 
adopted whenever there is close contest The possible maximum may be 
agreed upon according to circumstances and the number of qualities 
considered desirable. Thus fruits and vegetables might have the following 
points:—edible quality, shape, uniformity and size ; while with flowers size, 
colour and form would be the principal points of merit. 

34. The judging should always be done as punctually as possible and, 
needless to remark, before the public are admitted to the Show. Frequently 
the judges have too much to do in the allotted time, which must result in 
their work being unduly hurried, or its being delayed until it has to be carried 
out in the presence of the public, which is very unsatisfactory. 

35. Each set of judges should be provided with an interleaved copy of 
the catalogue, the interleaf being ruled to correspond with the printed prize- 
list opposite. One judge should write dowxvthe winners, while another 
writes the award card, which should be fixed to the exhibit at the time the 
award is made. The judges' catalogues containing the written lists of awards 
should be handed in to the Secretary personally, when they should at once 
be placed in a secure place. 
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COMMITTEE OF AGRICULTURAL 
EXPERIMENTS. 

MEETING OF MAY 9, 1918. 

Minutes of a Meeting of the Committee of Agricultural Experiments held 
at the Peradeniya Experiment Station on May 9, 1918. 

Present:—^The Director of Agriculture (Chairman), the Botanist and 
Mycologist; the Superintendent, Botanic Gardens; the Acting Entomolo¬ 
gist, the Government Chemist, Mr. N. K. Jardine (Special Entomologist), 
Mudaliyar a. E. de S. Rajapakse, Sir Solomon Dias Bandaranaika, 
Messrs. A. W. Beven, E. W. Keith, N. G. Campbell, Lt.-Col. W. G. 
B. Dickson, J B. Coles, H. D. Garrick, R. G. Coombe. G. H. Masefield, 
A. J, Austin Dickson, and H. A. Deutrom, Acting Secretary. 

The proceedings of the previous meeting held on 7th March were taken 
as read and confirmed. Before passing on to the Progress Reports the 
Chairman stated that intimations had been received from Messrs. M. L. 
Wilkins, G. H. Golledge and J. S. Patterson regretting their inability to 
be present. 

(2) Fmgress Repotts. The Chairman stated that the vanilla crop of 
Peradeniya for 1917 was a good one, and that the vines were flowering freely 
now. The crop had not yet been sold, as no satisfactory offers had been 
received. He also made reference to the low yield in the Cacao crop for the 
year 1917-18, and to the paddy experiments carried out at Peradeniya. 
Judging from the results, he was of opinion that the low country varieties 
were not suitable for this elevation. The Philippine varieties had done well 
at Auuradhapura. Records of experiments carried out at the Dry Zone Station 
would, he added, be available at the next meeting. Mr. Masefield enquired 
whether any hill paddy introduced from India had been tried at Peradeniya, 
to which the Chairman replied in the negative. The Chairman undertook to 
make enquiries re suitable vai'ieties. 

(3) The Government Chemist referred to the summary of results of the 
cacao manurial experiments that had been tabled. 

Mr. Masefield enquired if any deductions were made for vacancies in 
the plots, and was informed that no such calculations were made. The 
Chairman Stated that the natural yield of the plots should have been 
ascertained befoi'e the manurial experiments were started. 

(4) Tobacco Samples. Referring to the corre-spondcuce tabled, the 
Chairman stated that the report was encouraging and would be reproduced 
for general information. White Burley was considered the only variety 
suitable for Jaflfna. Messrs. Jcl. Sibmssen & Co. of London had offered to 
purchase the three thousand pounds of tobacco available from the 1918 crop at 
Is. 9</. to Is. lOaf. per pound, delivered in London. The offer was considered 
satisfactory, and it was proposed to accept it after reference had been made 
to the Jaffna Tobacco Committee. 

The Chairman announced that Mr. Wilson from South Africa had been 
appointed to succeed Mr. Scherffios, and that he was expected to be in the 
Island early in November. Experiments would be carried out at Jaffna and 
at Teldemya, 
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Mr. Beven enquired as to why experiments with fjood cigar tobaccos 
had not been successful at Jaffna, and the Chairman stated that all the cigar 
tobaccos at Jaffna contained an excess of chlorine which affected the flavour 
and burning qualities. 

(S) Shot-hole Borer ,— Mr. Speyer referred to the progress report 
circularised to members. A new list of estates infected with shot-hole borer 
had been prepared, the estates being arranged under their districts, instead 
of their provinces, with the object of enabling planters to make choice of 
uninfected district or districts, where only a few estates were infected when 
purchasing tea-plants. The list is preceded by a history of the insect in 
Ceylon and its external distribution. From correspondence there is no doubt 
that the borer existed on the Craighead estate, Nawalapitiya, in 1892 and was 
then well-established there and on some four estates round Peradeniya. 

Life History. The notes on the life history were given in the report and 
observations upon the fungus upon which the larvae feed have led to the 
conclusion that lines of conti'ol by attempting to control that fungus would 
not be practicable. 

Bur 5 dng of Prunings. An experiment with 16 lots of prunings had 
been carried out, Ihese being buried to a depth of 2-5 inches. A practically 
continuous drought was experienced and an average of 4 beetles emerged 
from each lot of prunings during a period of 57 days. These being all 
females, and probably fertile, it is certain that the wholesale burying of 
prunings in dry weather cannot be recommended with a view to controlling 
the pest. In a good number of cases, galleries of the insect were found 
healed over by an ingrowth of cambial tissue in the buried prunings at the end 
of the experiment, and more of them were found iii the prunings buried with 
powdered calcium phosphate and with slaked lime, than those buried with 
ammonium sulphate, quicklime, or without a manorial ingredient. An average 
of only 1 beetle emerged from the calcium phosphate and slaked lime lots, 
whereas averages of 6 and 4 emerged respectively from the quicklime and 
ammonium sulphate lots. 

The number of branches buried in each hole represented only about \ 
of the number included in each hole under estate conditions. 

Mr. Masefield remarked that the experiment did not throw any further 
light upon the question as to whether prunings should be buried or not. He 
suggested that heat generated in the holes would be much greater where 
prunings were buried under estate conditions. Mr. Speyer gave figures of 
Mr. Rutherford's and his own, to show that the borer, in piunings actually 
buried on estates, was not affected in either wet or dry weather by the 
generation of heat. 

Mr. Bamber suggested that the generation of carbon dioxide might kill 
the beetle. Mr. Speyer said that sulphur dioxide had no effect on the 
insects and hydrogen cyanide had but slow effect. The fact that beetles 
develop normally for a period of at least 3 weeks in prunings buried on 
estates show that the gases generated in that period have no effect on the 
beetles. 

The Chairman pointed out that Mr. Speyer^s experiment showed that 
the burying of prunings in dry seasons had nothing to recommend it from the 
point of vi#w of shot*hole borer. Prunings left on the ground unburied in 
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dry periods were not likely to be responsible for any more shot-hole borer 
emerging than those which were buried. In wet periods, however, it still 
had to be determined which was the safest method, as Mk. Speyer had shown 
that beetles were able to emerge in wet weather from unburied prunings for 
a period of 3 weeks. 

Paint for Tea Bushes after Pruning. An emulsion of fish^oil with soap 
andiosinhad given a good result when applied to bushes after pruning. 
Many parent beetles had been killed, but an inciease in the propoition of 
oil would give better results still. Concentnited mixtures in which a paitially 
satisfactory result had been obtained produced no retardation in the output 
of new shoots. The mixtures with a higher percentage of oil were now being 
applied, with great likelihood of complete success. This mixture could also 
be used as a spray in a less concentiatcd form. 

The Chairman remarked that Mr. Speyer's experiments had shown that 
coconiU oz7could not be used in any form owing to its deleterious effect upon 
the bushes treated. When a suitable fish-oil mixture had been determined 
upon, it was suggested that this should be used in an experiment on an estate 
scale. 

Castor Oil Tree. Four varieties had been planted from seedlings in tea 
for the purpose of establishing a trap crop if possible, but it was found difficult 
to establish seedlings. Experiments would be tried with seed. 

The Chairman remarked that such experiments with castor as a trap 
would be useful, but the nature of the attack by borer in that tree would 
entail the most iigorous supeiwision if the results were to be in anyway 
bencfacial. 

(6) Permits for rmtovi^tl of Tea Stumps. The Chairman staled that in 
accordance with a resolution of that Committee, regulations had been Iramed 
whereby no tea stumps were to be removed from one estate to «inothcr after 
the 1st January 1918 without a permit from the Director of Agriculture. A 
period of 4 months had been allowed for estates to become conversant with 
these new regulations. This period had now elapsed, and the Police and 
the Railway Authorities had been given definite instructions to control all 
movements of tea stumps and to report any cases where movement without 
permits was being attempted. This matter was specially brought up, as the 
planting season was on, and it was desirable that the regulations should be 
generally known. After discussion on various points connected with the 
issue of permits it was suggested that the Railway Authorities be asked to 
allow permits for tea stumps conveyed by rail to be attached to the way bill. 

(7) Tea Tortrix invesHgaHons.^yiR. N. K. Jardine stated that he would 
have liked to have spoken on such points as the History of the insect. 
Geographical distribution, Distribution in Ceylon, Climate influence, and 
possible preventive and remedial measures, but he confined himself solely 
to a very brief outline of the Life History, the reason of the sudden 
appearance of the insect in previously unattacked tea, and a few figures on 
the loss of crops sustained by Tortrix. 

Mr. Jardine expressed his thanks and gratitude to the Planting Com¬ 
munity, particularly those gentlemen who had undertaken the up-country 
experiments, for their assistance had so greatly aided the Tortrix Investigation 
that its progress has been hastened with accuracy, allowing him to produce 
his first report at an earlier date than could have been without assistance. 
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Mr. Jardine mentioned that in his opinion there was an agent—other than 
insect parasites—responsible for the control, and, accounting for, the three 
year cycles, of tortrix ; namely, wilt—an ultramicroscopic disease which killed 
the insects in great numbers. There is in every colony or brood of the pest 
certain individuals immune to wilt which carry on the species. To-day we 
have little of the pest—practically only immune individuals. Wilt lacking an 
adequate number of susceptibles becomes latent. The immune individuals 
now propagate. In the second year Tortrix is abundant and susceptibles 
appear in the colonies ; the latent disease has now individuals to work upon. 
In the third year the pest is prolific and the percentage of susceptibles greatly 
increased—possibly due to a weakened state of the colonies by overcrowd¬ 
ing and lack of food material. Wilt sweeps through the colonies and in the 
fourth year Tortrix is reduced, only immunes remaining to carry on the species. 

Mr. Jardine stated that he intended to study closely this disease and 
endeavour to use it as a control of the insect. 

(8) Treatment of Brown Bast Disease. Mr. R. G. Coombe referred to 
the different treatments which had been proposed for Brown Bast in other 
countries and asked which was recommended by the Mycologist. The 
Mycologist stated that he recommended scraping, as practised for ordinary 
canker, and the subsequent application of strong Brunolinum. Where the 
diseased bark had formed a dead scale, the scale should be removed and the 
underlying thin layer of cortex treated with Brunolinum without scraping. 
It was decided to issue to the Press a communique on the experiments that 
have recently been carried out on preventatives against bark diseases and tq 
draw up the full results for publication in leaflet form. 

(9) An experiment to determine how long the young coconut plant is 
dependent upon the kernel and the coconutwater. — Mudaliyar Rajapakse stated 
that the experiment was started on the 15th of June, 1916, and concluded on 
the ISth of February, 1918. 


20 selected nuts were placed in a line with tops up, on a stand, about 
8 feet high in the open. 

The nuts were weighed separately and numbered and the weighing was 
repeated once in every two weeks till the end. 

The weights, the dates of germination, and deaths were carefully 
recorded. No attention was paid to the nuts. 



The rainfall of every two weeks was separately recorded to show how 
the weight of the plants varied with the weather. 

On Sir S. D. Bandaranaike's enquii-y whether the nuts came from the 
same field, Mudaliyar Rajapakse replied in the affirmative and stated they 
were not, however, from the same tree. Sir Solomon commented on the 
position of fhe nut in planting, and Mr. Seven stated that placing the nut on 
the side was, in his opinion, the best. 
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(10) Bt$d Rot of CoconiUs, The Chairman brought up this subject for 
the opinion of the Committee as to whether this disease should be added to 
the proclaimed list of coconut diseases. It was stated that the disease was 
ot an infectious nature and there had recently been cases in the Kalutara 
district. After discussion it was resolved that this disease should be added 
to the schedule. 

(11) The Chairman announced that the Indents Committee had brought 
to his notice that the Government of India had prohibited the export of castor 
oih and suggested raising crops in Ceylon in the Low Country to meet the 
local demand. 

After discussion the following resolution proposed by Mr. Masefield 
was unanimously carried : 

“That this Committee has considered the question of the possibility of 
growing castor oil at the present time, and urge upon Government to 
encourage its cultivation outside the tea growing area and to provide a 
purchase scheme for the produce grown.’^ 

The meeting then terminated with the usual vote of thanks to the chair. 

H. A. DEUTROM, 

Ag, Secretary, 

Committee of Agricultural Experiments. 

Peradeniya, ISth May, 1918. 

PROGRESS REPORT PERADENIYA EXPERIMENT 

STATION. 

Prom 1st February to 30tii Ai'Ril, 1918. 

TEA. 

The yield for the month of February was 1,373 lb. green leaf, for March 
1,758 lb. and for April 2,903 lb. from 11 acres. The November-December and 
January-February made lea fetched in Colombo 38 Cents and 45 Cents per lb. 
respectively, for all grades. 

The Dadaps in Plots 144 and 149 have been cut and mulched after an in¬ 
terval of five months, yielding 2,740 lb. and 2,305 lb. green mulch respectively. 

All the drains through the tea have been thoroughly cleaned out. 

Mustard has been sown in the bad patch of cora grass in plot 155 after 
the bulbs had been dug out. 

Plots 146-150 were tipped in April, the live branches being cut off at the 
same time. 

Owing to the severe drought in February and March a large npmber of 
the Huldubari Dooars stumps in the newly planted two acres which have 
been nursed with so much trouble, have died out. Steps have been ta|cen to 
procure stumps to fill up vacancies in favoui-able weather. 

The interplanted sword bean has grown well, and is bearing a heavy 
crop of large beans. 

The jungle between the new plots of tea and Hill-top rubber has been 
cleared. The work of removing the balance timber, etc., will be completed 
by the end of May. 
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RUBBER. 

Holes have been dug in the young plantation and cattle manure put in 
for planting the vacancies as soon as the rains set in. 

Leuccena glauca in the avenue rubber 15 ft. x 15 ft., and space of 40 ft., 
was pruned and the loppings mulched in rows between trees after forking, 
4,300 lb. of green material having been obtained from a single cutting in the 
space of 350 ft. x 30 ft. 

Plot 81, row B which was previously tapped at l/3rd 2 cuts at 2 feet 
apart three times a week, having being completed, a new section has been 
started. 

Applications of Brunolinum to ‘the newly tapped surfaces have been 
stopped since February until the monsoon commences. 

A tree in plot 153 which was found to be affected with Fomes semitosius 
was uprooted, all lateral roots being traced and removed. A trench 2 ft. x 2 ft. 
was dug round the affected area which was limed. All fallen leaves round 
the tree have also been collected and burnt. 

All dead branches of rubber trees are being cut out and burnt. 

Plots 83 A, B, D, 84 A, C, D, 85 D, and 86 A, were manured with the 
various mixtures. Plot 86 B, C, (mineral) was not manured, as it has been 
decided to take off some of the trees and straighten the rows. The manures 
were applied in a central trench. 6 inches deep and 3 feet wide instead of 2 
feet. The fallen leaves were swept into the trench and lightly forked in. 

The two acre plot planted in avenues 40 ft. x 15 ft, x IS ft. was 
manured according to the scheme. Lime was not applied this year. 

Leuccena glauca planted in May 1916 between the avenues in the limed 
plots was uprooted. 

The Cajaniis indicus planted in plots 11, 12, and 13 show very luxuriant 
growth and are flowering profusely. 

CACAO. 

All the cacao plots have been thoroughly pruned and cut back. A round 
of removing superfluous suckers is in progress. 

The trees are in heavy blossom, and promise a fair spring crop. 

A small round of picking was done. 

Series I, II and III (Old Cacao) and 4 acres of 10-year old cacao “ B^^ 
were manured according to the scheme, lime having been applied this year. 

A farther consignment of 100 bags cacao has been despatched for sale to 
Messrs. Keell &, Waldock, Colombo, and fetched Rs. 43*00 per ewt. 

The paths between the plots have been cleaned. 

COCONUTS. 

The^lO acre plot of coconuts has been thoroughly weeded and the drains 
cleared. The flat land has been ploughed. 

Manuring of the different plots is in progress. 

There has been a slight improvement in the price paid for coconuts at 
the last auction held in March, Rs. 21*50 per 1,000 have been obtained. 

COFFEE. 

The dadap and Leucaena shade over the coffee has been pruned and 
mulched round the plants. 

All suckers have been regularly removed. 
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The plot of Ceara rubber, 1 acre in extent, adjoining the Robusta plot 
has been cleared and lined 10 feet by 10 feet for planting coffee. 

The dadaps in the old papaw plot behind the Stores planted as shade 
for coffee, have been cut down to 5 feet. 

The different strains of coffee from Java planted in bamboo pots will be 
ready for planting out with the first rains. ^ 

The Robusta and Hybiid varieties have been sprayed tor green bug and 
leaf fungus. 

The crop of Robusta is now over and seed will not be available until 
October next. 

PADDY. 

The different varieties of paddy sown in August have all been harvested. 
It is obvious from the results that many of the varieties are not suited to the 
district. The results are appended. 

It has been decided not to sow a Yala crop this year ; the fields were 
therefore ploughed and left for a month to weather, and then sown with 
Crotalaria Juncea (sunn hemp). 

VANILLA. 

The vines flowered very freely in March and April, and the flowers were 
hand-fertilized. 

The crop in 1917 was an exceptionally good one. Over 1 cwt. of cured 
beans was obtained from half an acre, an increase of over \ cwt. above 
the previous year’s crop. 

FOOD PRODUCTS AND CURRY-STUFFS. 

The following food products and curry-stuffs have been hai vested :— 
Cow peas, French beans, coriander, cummin, fenugreek, and mustard. The 
yields of this crop were not satisfactory owing to the prolonged di ought 
which had been experienced. Seeds have been carefully stored for resowing 
with the first rains. 

Seeds of a garden variety of dhall have been planted out in the young 
rubber plots. 

GENERAL, 

The green manure plots round the office are making fine growth. 

Quarter acre of Sweet potatos has been established. Weights of crop 
will be recorded. 

The belt of jungle above the tea plots has been cleared up to the old 
abandoned road. 

Since the leaflet on Leucaina glanca was issued, orders for 175 lb. of 
seed have been received, and are being executed. 

VISITORS. 

73 visitors have been conducted round the station since my last report. 


February 

... 

RAINFALL. 

Inches. 

••• .«» 

Rainy days. 

March 


••• 3 96 

5 

April 

... 

... 4*04 

10 


H. A. DEUTROM. 

Aq. Makagee, E. S. P. 
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RESULTS OF 

PADDY 

EXPERIMENTS. 



Name of Variety. 

Date of 
Sowing 

Date of 
Trans¬ 
planting 

Date of 
Flowering 

Date of 
harvest¬ 
ing. 

Yield calculated 
to the acre. 

Muthu Samba 

3 9-17 

10-10-17 

9- 1-18 

27-3-18 

20 

bushels. 

Molagu Samba 

20 8-17 

8-10-17 

23-12-17 

12-2-18 

30 

tt 

Swariiawaii 

29-8-17 

11-10-17 

25-10-17 

15-12-17 

h 

,, 

Mada-el 

29-8-17 

13-10-17 

15-11-17 

11-2-18 

15 


Philippine 

28-8-17 

lS-10-17 

14- 1-18 

9-3-18 

20 

n 

Mulan-ay-manilla 

28-8-17 

15-10-17 

24-11-17 

28-2-18 

15 

tT 

Kahara-mana 

28-8-17 

16-10-17 

23-12-17 

1-3-18 

10 

M 

Ein-el-hint 

29-8-17 

17-10-17 

5-12-17 

2-3-18 

32 


Fino 

29-8-17 

16-10-17 

18-12-17 

1-3-18 

5 

f t 

Macan-pina-manilla ^ 

i K. \ 

15-10-17 

5-12-17 

12-2-18 

12 

n 

Dr. Lock’s Hatial 

1 

9-10-17 

15-12-17 

9-3-18 

31 

»» 

Haiidiram 

& 

13-10-17 

24-11-17 

21-1-18 

10 

ly 

Hatial ( village) 


11-10-17 

9- 1-18 

19-3-18 

48 

yy 

Sadai Samba ^ 

1 • 

10-10-17 

5- 1-18 

8-3-18 

30 

yy 


PROGRESS REPORT OF THE EXPERIMENT STA- 
TIONS, ANURADHAPURA AND MAHA-ILUPPALAMA. 

From 1st February to SLst March, 1918. 

ANURADHAPURA. 

The acting Manager inspected the Station on three occasions since the 
last report. 

A plot of Mauiitius hemp has been planted out 5 ft. x 5 ft. The plants 
are coming on well, 

A portion of the jungle land recently cleared and burnt has been sown 
with a crop of gingelly. 

The channels, drains, and divisions between plots arc being cleared and 
reconstructed. 

The following crops have been resown :—Coriander, fenugreek, fennel, 
aniseed, mustard, chili, maize, kurakkan, dura, Sefaria italica^ cow peas, dhall, 
ginger, turmeric and castor. The plots of Mauritius sweet potato have been 
extended. 

The different varieties of paddy sown in October have all been harvested. 
As the crop has not yet been threshed owing to rain, a detailed table of yields 
will appear in the next report. 

Several orders for seed paddy have been received from paddy land 
owners in the district. 

The fields are being ploughed and disc-harrowed for planting chillies. 

The following crops are being harvested :—Lima bean, cow pea, grams, 
coriander, chillies and onions. 

The betel vines have been manured and pruned- The plot has been 
extended and Seshania grandiflora sown to serve as supports. 

The dadaps in coffee have been thinned out to 12 ft. apart. The thorny 
variety has been uprooted, as the trees cannot be conveniently lopped. 

Some of the oil palms (Efeis gutneensis) planted in November, 1915, 
have flowered and seeded. 

The plot of young coconuts near the cooly lines has been ploughed and 
disc-harrowed- 

A portion of the barbed wire fence has been repaired, new jungle posts 
being used to take the place of the damaged ones. 

The Foreman's quai^ters have been rethatched with cadjans obtained 
from Maha-illuppalama. 

32 visitors were shown round the Station. 
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MAHA-ILUPPALAMA. 

The first crop of coconuts for the year was plucked in March and April, 
the number of nuts collected being 4,590 from an area of 232 acres. 

In the irrigable area consisting of 1,224 palms, 738 palms gave 4,224 nutsi 
an average of 572 nuts per bearing palm. 

In the unirrigable area consisting of 449 palms, 60 palms gave 366 nuts, 
an average of 6’1 per bearing. 

The irrigable plots were flooded twice during each month. 

A nursery of 1,000 selected nuts has been laid down. 

A consignment of copra from unsound nuts was sent to Colombo and 
sold, fetching Rs. 33 per candy. 

An offer of Rs. 20 per 1,000 good coconuts delivered at Maha-iluppalama 
has been received and accepted. 

The chili plots with the exception of the small plots of the Nagpur and 
American varieties which were fenced, were completely destroyed by stray 
cattle. 

The Nagpur long and round, and American round varieties have pro¬ 
duced fine large specimens of chillies. Seed is being collected for sowing at 
Anuradhapura and Peradeniya. 

The oil engine and cotton ginning machine have been dismantled and 
brought to Peradeniya. 

The cooly lines have all been rethatched. 

H. A. DEUTROM, 

Ag. Manager, E, S. 


NILDANDAHINNA AGRICULTURAL SHOW. 

This Agricultural Show was the first held in Walapane. Hitherto 
exhibits from Walapane, Kotmale and Uda Hewahela used to be sent to the 
annual Agri-Horticultural Exhibition at Nuwara Eliya. 

The Government School building at Nildandahinna was utilised, but the 
exhibits were so numerous that the Gansabawa building had also to be requi¬ 
sitioned. The collections of grains and pulses and country’ vegetables were 
remarkably large and varied. In fact, 1 have seldom seen finer collections 
of grains and pulses. There were 54 exhibits of Kurakkan (Ekttst/ie coracam) 
of 8 varieties, 52 of Thana {Setaria italica) of 4 varieties; 31 exhibits of Kollu 
{Dolickos btflorus) iu 2 varieties; 13 of Amu {JPaspalum scrobiculaium ; 13 of 
Meneri {JPanicum miliare) of 2 varieties; 16 of Thawaliya (Setaria ^lauca)\ 
30 of mustard (Fijg’wa s^.); 23 of Pala (Amaranthussp )\ 16 of Mun (Phaseolus 
rodiraus) of 2 varieties; 34 of Kola m6 (Vii^a sp.) of 3 varieties ; 34 of M6 
[Vfgna siHsMsis) of 5 varieties; 50 exhibits of Indian corn of 4 varieties; 25 
of Undu {Phaseolus ma*r); 113 of Dambala (Phaseoltts lunatus) of 11 varieties; 
4 of Parippu (Cajanus indicue) \ 8 of Karal-Iringu {Sorghum vtdgare) and 2 
of gram {Cicer arisHnum). There were 15 collections of grains and pulses of 
not less than IS varieties. The prize collection contained 56 varieties. There 
were also 10 collections of paddy including Goda-el (a variety of Hill Paddy), 
the largest collection containing 24 varieties ; also 4 collections of rice, the 
best containing 16 varieties. 

Curry-stuffs were represented by Coriander, Black Cumin and Asamoda- 
gam {Carum apdeum) grown in the district. 

Vegetables.—-The show of native vegetables was a credit to Walapane. 
Exhibits of brinjals, capsicums, beans, tomatos, cucumbers, pumpkins, gourds 
and jak were remarkably good. There were 8 varieties of brinjals including 
the large JMda, 20 varieties of chillies and capsicums, 11 varieties of 
beans, 7 varieties of bitter gourds. There were good collections of kekiri 
(country cucumber), snake gourd, onion, cho-cho, potatos, luffa and cooking 
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plantains, okra, me, granadilla and murtmga. Large collections of wild 
leaves used for food and medicines were exhibited as well as a good collec¬ 
tion of yams. English vegetables were represented by a few beets, turnips, 
cabbages, khol-rabi and carrots. 

Emits .—The fruit section was very fair. There were good mangos and 
oranges ; a lot of papaws, limes and guavas, very fair pines, peaches, passion 
fruit, citron, bullock’s heart and soursop. The eating plantains exhibited in 
this section were very good—especially the Suwandel, Embul-horanawala, 
Kolikultu and Anawalu, 

Economic Products .—This section included very fine coconuts grown in 
Pannala and Ambanwela, which would have done credit to any low-country 
estate; a large number of fine arecanut bunches; good exhibits of fibres 
(including cotton); cacao, tobacco and betel; very fine specimens of turmeric 
and ginger, and good specimens of sugar cane. 

Prepared Products .—These consisted of good samples of coconut and 
mi (Bassia longifolia) oils, ghee, kitul treacle, and fine samples of kitul and 
sugar-cane jaggery; also several exhibits of honey in comb and a collection 
of native medicinal oils. 

Industrial Products .—These included very fair pottery, coir and ekel 
brooms and good models of catties, mamoties, pruning knives, and arecanut 
cutters. The mats, baskets and boxes* shown were not of a high order. A 
few exhibits of Rodiya manufacture were also on view. 

In the Live Stock Section a number of native bulls and cows and 
buffalos were exhibited. These were not particularly good specimens, 

ALEX. PERERA, 


DEDIGAMA SHOW. 

The fourth of the series of village shows in the Kegalle District was held 
in Beligal Korale, on the Dedigama Gansabawa grounds, on the 18th and 
19th May last. Considering that the show was limited only to exliibits from 
residents of the Korale the competition was good, and the number of exhibits 
satisfactory. 

A feature of the show "tos the handsome pavilion of Kandyan design 
specially erected for the occasion. This was, however, rather too small to 
hold comfortably all the exhibits which had to be somewhat crowded together. 

The classes consisted of Fruits, Vegetables, Tubers, Cereals and Pulses, 
Ciirry-stuffs, Miscellaneous Vegetable produce (products of the coconut 
palm, etc.). School Garden produce, Oils, Manufactured Articles, Sweets and 
Pickles, Livestock, Needle Work and Lace, Flowers and Pot Plants. All the 
classes were well filled—vegetables, fruits and tubers, specially so. The 
show of pineapples vras particularly good. Among vegetables, Brinjals were 
noticeable for both number and quality. 

Those who assisted in the judging included Mr. F. A. Stockbale, 
Director of Agriculture; Mr. C, Drieberg, Secretary, Ceylon Agricultural 
Society; Mr, N, Wickremaratnb, Secretary, Board of Control, Co-operative 
Credit Societies, 

The show was opened at 2-30 p.m. by Mr. G. F. R. Browning, Asst. 
Govt. Agent. Kegalle ; and among visitors was Mr. E. B. Denham, Director 
of Education, and some of the resident planters of the neighbourhood. 

The Ratemahatmaya, Mr. L. B. Nugawela, is to be congratulated on 
the success that attended his efforts. 

The large attendance of villagers and school children testified to the keen 
interest taken in the show by the local residents. 


C. DRIEBERG. 
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LEUCiflSNA GLAUCA. 

SOME CULTURAL NOTES. 

There are 6,330 fresh seeds, or 9,850 sun-dried seed to the pound. The 
seed should be covered with boi/tMg water and allowed to soak for 12 hours 
befoie sowing, the water being allowed to cool. 

It is best planted seed at stake, 2 or 3 seeds being put in each hole and 
thinned out when 3 or 4 inches high. These seedlings can be used to supply 
vacancies elsewhere, but must be transplanted quickly in showery weather. 
In tea it should be planted in rows 12 or 16 feet apart and 6 or 8 feet apart 
in the rows, or closer, if wind protection is required. 

^Is a green manure it should be cut across w'hen 4 feet high at 18 inches 
and the material mulched up the rows and forked in at pruning or when 
applying manure. 

As a hedge for wind it should be cut at 4 feet and the branches utilised 
in the same way. 

In Rubber clearings, it should be sown 3 ft. x 3 ft. between the rows, 
leaving a clear line 4 feet wide on each side of the rubber or it can be planted 
3 ft. X 3 ft. all over, leaving 8 feet diameter rings round the trees clear. It 
should be cut when 3 to 4 feet high before flowering and mulched in rings 
2 to 4 ft. from the tree and gradually extending by pulling out the plants 
nearest the trees or rows each year. 

For fuel purposes, the seed should be sown 5 ft. x 5 ft. and the plants 
kept clean weeded until the shade is dense. 

As sJutde for Coffee, 2 or 3 seeds should be sown between every 4 coffee 
trees niul thinned to one plant; as it increases in height side brauches should 
be lopped and the tops cut across twice a year, tire green material being 
mulched round the coffee trees in gradually increasing rings. 

As Fodder, it should be planted as hedges, also 3 ft. x 3 ft. and cut as 
for green manure. If for seed the plants should be cut at 8 or 10 feet and 
then allowed to flower and seed. 

Planted 3 ft. x 3 ft., one pound of seed per acre is sufficient, giving 2 
seeds in each hole. 

• H. A. DEUTROM, 

LEUC^NA GLAUCA IN JAVA. 

Mr. a. Eqgbs Post, of Salatiga, Java, writing under date 6th May, 1918, 
states as follows regarding Leucaena glauca:— 

With interest I read all what you write about this plant and it is a 
wonder that it is nearly unknown in Ceylon while in Java already it has been 
planted for a long period as shade tree in Coffee and Cacao and has replaced 
other shade trees. For Hevea plantations it is sown in rows on the sides of 
the terraces and after two years form steady terraces from which the plant 
every two or three months is cut and used for green manuring. During long 
droughts the leaves do not fall as is the case witii other shade trees. 

He also states that he has seeds in considerable quantity for disposal. 
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ENTOMOLOGY. 

PROGRESS REPORT ON INVESTIGATIONS 
INTO SHOT-HOLE BORER OF TEA. 


1. New list of estates infected with ShoUhole Borer, 

The infected estates have been arranged in alphabetical order under 
their respective revenue districts irrespective of the provinces in which they 
lie. The object of this is to enable planters desirous of buying tea plants to 
select districts where there is either no shot-hole or in which very few 
infected estates exist thus minimising risks to their own estates. 

2. Further notes on the life^history, 

A female beetle which emerged from buried prunings was induced to 
make a gallery in a cut tea stem. At the end of 40 days from entry of the 
beetle, the parent female, a young male, two young females and a female 
pupa were present. The development at an elevation of 1,600 feet is there¬ 
fore more rapid by some 3 weeks than that at elevations of 4,300 feet. 

Observations on the fungus upon which the larvae of shot-hole feed, 
show that 2 fungi are generally present in healthy galleries. These have 
been* identified by Mr. Fetch as Monacrosporium and a conidial Ambrosia 
fungus. The spore.s of the former appear in the gallery about 7 days after 
the beetle has entered the branch. It is known that the conidial stage of 
some Ambrosia fiingi are modified stages of fungi which grow free, on certain 
media in a totally different form; there is therefore a possibility, though 
a remote one, that Monacrosporium is the free living phase of the Ambrosia 
grown by shot-hole borer. Mr. Fetch and I both agree that economic 
control by trying to destroy this fungus in the galleries is impracticable. 

3. Developmefii in buried prunings, 

16 lots of prunings were buried, 8 on the slope and 8 on the level on 
February 19th and covered with inverted tea-chests with a hole in one side 
of each fitted with a glass tube, 

8 lots were buried to a depth of 2-5 inches. 


2 

do 

do 

with i lb. quicklime (stone). 

2 

do 

do 

„ 1 „ slaked lime 


• 


, (powdered) 

2 

do 

do 

„ 2 oz. Ammonium sulphate 

2 

do 

do 

„ 2 oz. Caldom phosphate 




(powdered) 

Beetles started emerging into the tubes on February 20th and continued 


to do so until Aprill6th, a period of 57 days. 

From the 8 lots buried without addition of lime or manures 39 beetles 
emerged,—^28 from the slope, 11 from the level. 
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Total 12 
2 
2 
9 

25 

From the figures it may be surmised that an average of 4 beetles emerged 
from each lot, but that the lots taken separately are subject to error, for, 
from the lots buried ordinarily, in one aise no beetles emerged, and in two 
only one. From the separate lots the most that emerged was 11, from one 
of the quicklime lots. These irregularities may in part be due to the fact 
that white-ants damaged the chests considei-ably in the later stages of the 
experiment, and there is a possibility that a good number of beetles escaped 
under the sides of the chests, even though these were buried level with the 
bottom of the holes. 32 days after bur 3 'ing, large numbers of insects in all 
'stages were still present in the prunings, but after 56 days only a few adults 
and one or two eggs were found. 

From the condition of the prunings at 56 daj's, it would appear that a 
certain number of galleries heal over after being buried, causing in some 
cases the death of the inmates, and that this healing is increased by calcium 
phosphate, by slaked lime (powdered) to a lesser extent, but not by unslaked 
(stone) lime or ammonium sulphate. An almost continuous drought was 
experienced during this experiment but a certain amount of moisture remained 
in the pruning.s until the end. From-the previous experiments,"it would 
seem that rain increases the capacity of the wood for healing. 

If an average of 4 beetles emerge from each hole in the dry season, only 
an increase of borer can be looked for by the burial of pruning.s at that time. 
It is probable that the beetles were fertile when they emerged, and it is 
evident that the insect develops normally, up to a certain point, in the 
buried prunings. 

4. Experiments zuith paints .—An emulsion of coconut oil was made with 
coconut oil soap. The effect on the bushes precludes the use of this oil 
absolutely, even in the most dilute solutions. 

A substitute has been found in fish-oil, which can be emulsified with 
Ceylon Soap and Rosin. Experiments are proceeding with great likelihood of 
success, both economically and with a view to killing the borer. It may be 
possible to substitute liquid fuel for fish-oil, and thus make the mixture 
still cheaper. 

As a preventive measure only, a mixture of Rosin and Ceylon Soap 
suitably diluted can be recommended, but not as a direct means of killing 
the insects outright. This mixture is proving of great vllue as an insecticide 
for scale insects and aphis, being cheap, easily made, and having less caustic 
properties than contact poisons generally in use. A soda solution of vege¬ 
table tar was ineffective in killing the borer. 

5, Castor-iOil Experiments.-—^ varieties have been planted from seed¬ 
lings in infested tea- The plants are not easy to establish, and another 
experiment will be started direct from seed. 


From the other lots beetles emerged as follows :— 
Quicklime Slope 11 Level 1 

Slaked lime „ 0 ,, 2 

Calcium phosphate ., 1 ,, 1 

Ammonium sulphate „ 2 „ 7 


E. R. SPEYER. 
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ADDITIONAL FACTS REGARDING TEA 

TORTRIX. 

The Life-History has been thoroughly ascertained and is as follows :— 

The average number of larvae per egg mass is between 125 and ISO, 
A point of interest is that duiing November, December, January and February 
the egg-masses which were sent into the laboratory were very small in 
comparison to those examined earlier in the year. Only 44^ contained over 
a hundred larvae ; the great majority numbering less than 70. It was proved 
that if the female is disturbed while egg-laying she will lay several small 
masses which, on being totalled, average 125 eggs. 

The incubative period of the egg is 10 to 12 days at elevations of 3,000 
to 4,500 feet. At Peradeniya it is 7 to 10 days. 

The duration of larval life is four to five weeks on the average. There 
is a great variation of time in this stage of the metamorphosis. I have 
instances of the larval life being three weeks and six days; four weeks and 
one day ; and six weeks and four days. This variation of time of the larval 
life causes an overlapping of broods. 

The pupal period is five to six days in the case of the male, and seven to 
eight days in the case of the female. Here again variation and conflicting 
evidence is found. There are instances of the male taking 11,9, and 8 days 
in pupation, and the female taking 6, 5 and two instances of 2 days. 

The life of the moth depends, in the case of the males, how soon after 
emergence from the pupa they fertilize, as they die some six hours after 
fertilisation has taken place. The average life of the male in captivity in an 
environment approaching the natural element as close as possible is five days. 

The life of the female depends upon how soon after fertilisation she 
lays her eggs. The average life is seven days; death taking place some 
twelve hours after egg-laying. 

The actual life history of the insect from the laying of the egg to death 
is six to eight weeks 

Egg to larva 1 week 3 days 

Larva to Pupa 4 to 5 weeks 

Pupa to Adult 1 week 

Adult to death 1 week 

Thirty-two experiments on the life-history have been worked out in the 
laboratory, the half of this number being control experiments. 

Seven up-country experiments have been instituted, and the date derived 
from them compared with the laboratory results. These experiments range 
from 4,000 feet to 5,200 feet. The only variation in the life history between 
the 4,000 altitude and that of Peradeniya is in the egg stage, the incubative 
period is longer at the higher altitude by one to three days. 

In January and February of this year at 4,200 feet the larval period 
reached seven weeks as against the average of four to five. The temperatures 
at night during these months in the particular district were exceptionally 
low, often reaching SO degrees and on two occasions 44 degrees and one 
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may safely conclude the temperature was responsible for the delayed develop¬ 
ment of the larvae. 

I would like to bring up two points of interest regarding tortrix, one 
being a point which has confused many of us for a long time but which is 
now solved; and the question of the amount of crop lost through the pest. 

TORTRIX ON GREVILLEA, DADAP, ETC. 

The first point is the reason of the sudden appearance of the insect in 
the centre of a field which a few days before was free from it. 

Why should three or four solitary bushes right in the field suddenly be 
attacked, when we know for a fact there were no insects on those bushes a 
week before, and the neighbouring fields are free of the pest ? 

On numerous occasions Grevillea and Dadap leaves attacked by an 
insect were sent into the laboratory for examination. The insect proved to 
be Tortrix; enquiries and field examinations proved that the tea in the fields 
from which these leaves were taken was not attacked by Tortrix, 

The investigator waited until the typical, sudden appearance of tortrix 
was recorded, and visited the field. Upon climbing and examining a tall 
grevillea in close proximity to the bushes on which the attack had appeared, 
it was found that Tortrix was in abundance on the grevillea, and the natural 
conclusion was the insect had developed and propagated on the grevillea 
and, possibly through overcrowding or lack of sufiBcient food, had dropped 
on to the tea. 

Corroboration of this was made in several other instances where the tea 
being free of tortrix the shade trees (Grevillea, Acacia, Albizzia and Datlap, 
the latter not so often as the three former) proved to be full of the insect. 

LOSS OF CROP 

In one district where 900 acres were attacked in 1914 the loss was 
calculated set 150,000 lb. of made tea. On one estate of another district where 
100 acres were attacked the loss was 60 to 100 lb. per acre. On one yet another 
where 150 acres were infested 100 to 110 lb, of made tea were lost per acre. 
These figures have been supplied by planters. Many estates have lost more 
where the attack has been exceptionally severe, but the average quoted is by 
no means exaggerated* 

Assuming ISO lb. made tea to be the average loss per acre during a 
severe attack, this represents about 6O0 lb. of green leaf. 

Since August 1917, sixty-three estates have been more or less rigorously 
attacked. The area infested on each estate averages 50 acres, the total area 
injured by Tortrix being 3,150 acres. As the attacks were not exceptionally 
severe we will err on the safe side by reducing the average loss of 600 lb. 
green leaf to 400 lb. per acre. 

Thus on 3»1S0 acres 1,260,000 lb. of leaf have been destroyed since 
August last year. In hard cash this represents, at 6 cents per lb., Rs. 75,600 ’ 
Dr Bs. 1,200 per estate. 

NIGEL K. JARDINE, 

Entomolo^st for Tea Tortrix. 
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SOILS AND MANURES. 

-- 

MANUFACTURE OF SUPERPHOSPHATES 

IN INDIA. 


The Committee appointed to consider the value of phosphatic manures 
by the Board ot Agriculture in India and the possibility of arranging for the 
manufacture of superphosphates on a larger scale in India so as to lessen 
their cost were asked to report: (a) whether deterioration of soils has been 
noticed in the various provinces, and, if so whether this is due to phos¬ 
phate deficiency; (b) whether the needs or the efficacy of manuring with 
phosphates have been noticed or enquired into; and (c) the possibility of 
procuring superphosphates in India at a figure which will render their appli¬ 
cation profitable to the cultivator. The following repoit of the Committee 
is reproduced from the proceedings of the Board of Agriculture in India 
held at Poona in December, 1917 :— 

(a) The Committee after considering the evidence available came to 
the following conclusion:— 

The Committee have not sufficient evidence before them to enable them 
to state definitely that any deterioration of the soil arising from depletion of 
phosphates has occurred generally throughout India. To decide this point 
experiments over a number of years would be necessary. Mr. Davis^ results 
with Indigo soils in Bihar point to actual deterioration having occurred in this 
area; but for India as a whole no such evidence at present exists. 

(b) Under the second heading evidence showed that enquiries had 
been made with regard to the cftects of phosphatic manuring in different 
provinces. 

In the indigo districts of Bihar such manuring is plainly beneficial. 

In Bengal and Assam on the old alluvium there is ample evidence that 
phosphatic manuring is of value and has gi\en considerable increase with 
paddy (40 per cent.) mustard and other crops. On the old alluvium lime is 
also deficient and is probably necessary to enable phosphates to produce their 
maximum effect. 

On the silt alluvium evidence is variable, and no general conclusion can 
be drawn. 

Pending further investigations on the tea garden soils, evidence shows 
that phosphatic manures are of great value. Basic slag and basic phosphates 
give the best results. Bone manures and mineral phosphate when applied 
to the soil have not given noticeable results, except indirectly through green 
crops. t 

In the United Provinces in the eastern districts on opium soils it is 
possible that phosphate manuring may be u^fuL There is no evidence of 
phosphate deficiency in other areas. 

In the Punjab results appear to indicate that very little benefit is at 
present found in the use of phosphatic manures in most of the ordinary 
systems of agriculture adopted in that province. 

In Burma soils of the delta show great variations. In some areas the 
phosphate supply is ample, in others deficient. In general, however, it 
appears that phosphates will probably prove to be an essential manure in 
the great rice-growing areas of Burma, 
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In Madras experiments with phosphalic manuring have been chiefly 
made with,paddy. Marked deticiency in available phosphate is chiefly 
noticeable in the old paddy soils. All forms of phosphates have yielded 
marked results. On the laterite hif(h lands chiefly devoted to planting crops, 
tea, coffee and rubber, paying results have been obtained by the use of basic 
slag and basic superphosphates. 

In Bombay the need for phosphate was most felt in the rice lands of 
the Koiikan, both superphosphate and bone meal repaying the cost of appli¬ 
cation. Outside this area the scarcity of nitrogen and organic matter appear 
to be the limiting factor except possibly in the case of leguminous crops 
notably lucerne. 

In th 0 case ot cane, phosphate alone has given poor results, but when 
used as a manure on a preceding green dressing crop the subsequent yield 
of cine was increased. Early ripening and greater purity of juice were 
noticed. 

In the Central Provinces there appeared to be no indication of the need 
of phosphate in the black cotton soils. On the light soils of the province it has 
proved valuable in the case of paddy, sunn hemp and cane. Experiments 
have not gone far enough to indicate which form of phosphate is preferable. 

(c) At present manufacture of superphosphate in India is in so elemen¬ 
tary a stage that no definite conclusion can be arrived at regarding the 
price at which it will be procurable in the future. The retail price of 
superphosphate before the war was Rs. SO to Rs. 65 per ton ex-tactory or 
port of entry. 

Taking India as a whole, however, there are sufficient supplies of 
phosphatic manures from all sources to meet the present demands, but 
theie are isolated localities where the question of the supply of superphos¬ 
phate in the immediate future appears to be important. In these special 
facilities should be considered to expedite either local manufacture or the 
import of this commodity. 

With a view to encouraging the extended use of phosphatic manures 
the Committee consider that a survey of the resources of the country in 
mineral phosphates should be undertaken by Government. In view of the 
vital importance to Indian agriculture of keeping the supply of phosphates at 
a price within the reach of the cultivator, the committee suggest that control 
over all the internal mineral sources of supply should be retained by the 
Government, 

The Committee recommend to the attention of workers the question 
of investigation of forms of phosphatic manures other than superphosphate 
as there seems to be distinct evidence in India that the less soluble phos¬ 
phates particularly in conjunction with bulky organic manures are of great 
value. 

As a result of the above recommendations the two following resolutions 
were adopted by the Board :~ 

(1) That with a view to encouraging the extended use of phosphalic 
manures, the Board consider that a survey of the resources of the country in 
mineral phosphates should be undertaken by Government. In view of the 
vital importance to Indian agriculture of keeping the supply of phosphates 
at a price within the reach of the cultivator, the Board suggest that control 
over alt the internal mineral sources of supply should be retained by 
Government. 

(2) ^ That in view of the great distance over which manures must be 
carried in India from the centres of supply to the fields of cultivators, the 
&>ard is of opinion that the question of reducing internal railway rates 
charged on such concentrated manures should be considered by the Railway 
Board*—Tasi Iotian Trade Journal, April S, 1918, ^ 
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POULTRY. 

-- 

THE POULTRY INDUSTRY. 


J. C, BEARD, 

Poultry Instructor. 

HELPFUL HINTS FOR BEGINNERS. 

In selecting ground for the keeping of poultry avoid, if possible, heavy 
clay or black soils. Light sandy soil or loam is far preteiable, making less 
work with better results. 

Choose sheltered ground for poultry-keeping, not exposed to the bleak 
westerly winds, a mistake so often made at the commencement. All shelters 
should be placed so as to have a north or noith-easterly aspect, and the back 
and two ends should be boarded close with wire in front. 

In taking over a sight for poultry-keeping, always see that there is an 
ample water supply. If outbuildings are already erected, this saves so much 
capital, as these can be utilised for foodsheds, incubation and storerooms. 

Orchard land is always preferable. The fruit adds to one^s income, and 
the trees do better with poultry running beneath them. 

Arrange the floor of the house, even if made up inside with soil, higher 
than the outside ground, to ensure the same keeping dry. Make all perches 
movable, and these should be all on one level, not, as in the old style, ladder 
fashion, and avoid using saplings ; sawn timbers 3 in. by U m., with top 
edge a little raised (?). These should be placed on uprights, 2 ft. high, 
driven into the ground. Cut the head off a 3 in. nail, and drive it in on top 
of the upright to act as a peg. Bore a small hole through the perch and drop 
it on to the pegs. These keep the perch in its place, and it is easy to remove 
the latter when necessary. Keep each end of the perch 1 ft. fi om the w’all. 

If fowls will insist on flying out of their pens, cut off short most of the 
inner flight-feathers on one wing only, leaving the outer flight-feathers intact, 
otherwise the fowl looks unsightly. 

If felt is used on the roofs, this should he tarred once a year, throwing 
on dust or sand before the tar dries. Creosote is far and away the best 
preservative for both inside and outside of the houses. No insects can live 
where this is used, and it acts as a good disinfectant. 

Never overcrowd chicken coops, foster-mothers, or fowl-houses, as 
disease in some form is bound to follow. 

When feeding fowls in the morning, care should be taken to give all a 
portion ; those that hang behind and do not readily eat, or remain on the 
perch, are probably sickening. A careful watch should therefore be kept on 
them, or disaster may follow. 

Rather underfeed birds required for laying and breeding than otherwise. 
Always remember that overfeeding injures the birds^ health, clogs up their 
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system, and prevents all possibility of their producing eggs, as well as un- 
necessarily robbing your pocket. 

Test all eggs, whether under hens or in incubators, on the sixth day, as 
this saves time in trying to hatch from useless and infertile eggs. 

A male bird can always run with a large number of hens when an un¬ 
limited run is provided. But when penning is necessary, for heavy breeds 
from six to eight and of light breeds eight to ten hens are quite sufiheient to 
breed from with good results, provided there is perch room. 

Always place the rearers and chicken-coops in a sheltered position (on 
short grass), moving the coops every day. 

See that chicken-coops and houses are free from draughts and are rain¬ 
proof, otherwise colds, roup, or other diseases will soon make themselves 
evident. 

Never allow chickens of different ages to run together; the largest are 
sure to rob the younger ones of their food, and the latter then weaken, droop 
their wings, and die. 

In many cases large clusters of white nits will be found at the root of the 
feathers around the vent; these should be pulled out, burnt, and carbolic oil 
applied to the parts. 

If a hen or pullet will persist in going into the nest-box, not wanting to 
lay, nor being broody, it is a sure sign she is ailing. 

A fowl moping away from others in a secluded corner should be caught 
and examined for the cause. 

Cleanliness is the keynote to success in the management of poultiy. 

REPLENISHING THE STOCK. 

Few breeders realise the need for renewing the stock from year to year, 
and they wonder why the chickens do not come out strong and healthy. It 
is impossible to go on from one year to another without a change of blood, 
as something injurious is sure to result. The subject of breeding and 
reproducing species is the most complex question which any breeder has to 
face; but if it is tackled in the right way there need be no fear, either from 
loss of quality or stamina. 

Nearly every breeder has his own method of getting at results, and many 
of the old hands get there, while some of the novices fail, and then blame the 
industry. Now it is usual to use pullets for the earliest breeding pens, not 
because they are most suitable, but because they come on to lay earlier and 
produce more eggs than the old birds. But if you want thoroughly reliable 
chickens, with the strongest stamina, they must be bred from hens in the 
second season. Many people will not buy these birds, and yet, if they want 
to breed the best chickens, they must use these, with a vigorous cockerel. 
To use youngsters on both sides may be one way of getting chickens, but it 
is better to hatch fifty chickens and rear the lot than to hatch a hundred and 
only raise fifty. 

The best exhibition stock will be reared from hens one year or two years 
old, even if a cockerel is used ; the right thing is to use a male which is full 
of vigour and fully developed. To breed from immature stock is but to court 
faUure frona the start, and have a lot of tijouble in the raising. The eggs 
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from the second-year birds will do better and make larger birds, and will be 
more suitable for breeding another year. I have known good results from 
cockerels and pullets when these birds have been bred from old stock, which 
proves that the vigour is handed down for at least the first generation. 

There is often failure in using the same cockerel too long in the same 
pan, and though he may fertilise the eggs, the germ is not strong enough to 
hatch out a vigorous chick. The subject of breeding needs more care and 
thought than is usually given by the novice. What you need are chickens, 
and it is not enough to get fertile eggs, for if the germ therein is weak, the 
chick will probably not hatch out; and even should it do so, it will only live a 
short time. Now by the keeping of one cock in the pen all the season, this 
is what happens : He is worked too long and gets weaker as time goes by ; 
hence the breeding results are far from satisfactory. 

If you use one male bird for a month, it will be all the better to give 
him a rest; but as this means two cockerels for each pen, the small breeder 
cannot carry out the idea. But he must do the next best thing. Supposing 
he has only one cock, and that it is from him that he has to get all his 
chickens, then the cock must be kept in good form, and this can best be 
done by generous feeding. I have known of the method of driving the hens 
into the house and giving the cock an extra feed outside ; but then he should 
not be kept in the pen too long. To keep setting eggs without raising 
chickens is so much waste of time and labour, and the object should be to 
only set the number required and to see that each egg produces a chick. 

The ordinary farmer has a very good way of dealing with his stock if 
he would only keep it up and just breed when the male birds are at their 
best. As a rule, the hens all run loose round the farm, and roost together ; 
hence there is no attempt at a breeding-pen, but what chickens are hatched 
must come from this one lot. When there is a number of hens, he buys, 
say, three male birds just when he is ready for breeding, and if these have 
run together there will not be any fighting when they are all put down with 
the hens, which use the one roost. By this means the whole of the eggs 
collected are fertilised, and any of them will be good enough to set. 
Probably his hatching extends over a period of two months, and then it is 
over. During this time all the eggs should be fertile and the chicks come 
out healthy and strong. After this time the male birds are killed otf, and the 
next season a fresh lot is got in and the same procedure gone through. As 
these birds live under the healthiest conditions, with plenty of exercise, both 
adults and youngsters should do well, and at least 90 per cent, of the eggs be 
fertile, hatch out and grow into good adult stock. 

All breeds are not alike, and some varieties are more active than others ; 
these, consequently, will take more hens than breeds like the Orpington or 
Asiatic varieties. Any of the Leghorn family will be more fertile with 
twelve hens than some Black Orpingtons will be with only three, although, 
as a rule, Buff and White Orpingtons are more vigorous, and a good cockerel 
will fertilise all the eggs from eight hens. Wyandottes are fairly active, and 
the best layings sorts are small birds, which prove fertile up to ten hens, 
though, if left too long together, the hens should be reduced, or the cockerels 
should be given a rest. The safest rule for breeding is to use present-year 
males with two-year hens, and then good results may resonably be expected. 

—Queensland Aoricultural Journal, April, J918, 
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GENERAL. 

-- 

INDIGO MANUFACTURE IN MADRAS. 

CONCLUSION OP REPORT BY DR. F. MARSDEN, 

Special Indigo Research Officer. 

In the early part of^ the year the Aj^ricultural Department issued a 
leaflet (No. 4 of 1917) upon Possible Improvements in the Manufacture of 
Indigo in the Madras Presidency,” which contains all the advice which we 
are at present able to give to the ryots. To give fuller details and confirm 
or disprove the wide variations in statements regarding yield per acre and 
produce and fix the best conditions of manufacture as applicable to Madras, 
we should require to control a planted aiea and at least a couple of vats for 
some time that we might make proper observations, or we must await the 
results of the work now being oirned out at Push and persuade the ryots 
here to work upon the lines thus found to be the best. 

The futui'e of indigo growing for dye will in this Presidency be enor¬ 
mously affected by the market price, and at normal pre-war rates the return 
is not negrly so great as from some other (especially food) crops; we shall 
certainly see a great reduction this year in the area planted compared with 
that of the last two years, owing to the slump which at present rules on 
account of the absence of freight, and ihougli the introduction of the Java- 
Natal species would increase the yield per acre, I do not expect that its 
cultivation will be widely taken up, owing to the necessity of treating the 
seed with vitriol, or scarifying, to ensure proper germination of the seed, 
and to the fact that so far it has not been proved that for the climate here 
it is so suitable as the Sumatrana variety. The latter is hardy and seems 
to thrive well here under normal conditions and its treatment is understood 
by the ryot; the only complaint I have had is of the difficulty in ensuring 
a supply of sound seed and one point which might be taken up with 
advantage is the regulation of the seed supply from the Nandyal division 
of the Kurnool district. The seed grown theie appears generally to be 
considered the best throughout Madras, and on this account much old 
seed and seed of inferior quality has been forwarded there from other dis¬ 
tricts and distributed from there as pure Nandyal. 

Adulteration ,—Regarding the low average quality of Madras indigo, this 
appears to be due 

(1) To inability to control the manufacture ; 

(2) To deliberate adulteration with mud in some two or’three districts 
only. 

In Vizagapatam, Kalahasti, Nellore, etc., it appears possible to produce 
Indigo well up to the average quality of Bihar, but there is no doubt that 
the produce generally varies widely in quality, due to the empirical nature 
of the observations by which the manufacture can be controlled. This 
cannot be avoided until we are in a position to lay down definite rules for 
tfae^et for the control of the fermentation in the steeping vat and decide 
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upon the indications which will show that the steeping is sufficient, and I am 
hopeful that the investigations at Pusa (when complete) will provide these. 
At present, however, an indigo prepared with all care by the ryot to the 
best of his ability may be lower in quality than another which has been 
deliberately adulterated. Both are marketable and are graded and sold in 
the first instance entirely on the basis of the appearance and behaviour of 
the cake. The unscrupulous manufacturer aims at adding just as much 
foreign matter as will not spoil the appearance of the cake and his attitude 
appears to be that it pays him, if the market price falls and his dye remains 
unsold, or only sells at what he considers too low a figure, he is prepared 
to cease manufacture and put his land under other crops. I am inclined to 
think, however, that this class of^^ryot is under a delusion in assuming that 
adulteration pays him and that the real facts are that in certain districts it 
is well-known that adulteration is the custom, so merchants protect them¬ 
selves by basing the prices they offer upon the assumption that adulteration 
has taken place. European firms have ceased to purchase in some of these 
districts where adulteration was rife and shipment has been undertaken by 
small growers who took advances and shipped to London at their own risk; 
sometimes they made a profit, but more often a loss, and have ceased their 
activities in this direction. Were the ryots dependent upon the indigo crop, 
means might be found to persuade them of their mistake, but as it is clear 
that the cultivation in many cases only attracted them on account of abnor¬ 
mal prices, they will return to their normal crops when prices fall again.— 

Report to Government of Madras. 


INDIAN TRADE IN OILSEEDS. 


The Imperial Institute Bulletin for July-September, 1917, publishes 
‘•a comprehensive statement on the Indian oil-seed trade with the two-fold 
object of calling attention to its great importance and of emphasising the 
desirability of securing that a far larger proportion of India’s output of 
oilseeds should be utilised in the Empire than has been the case in the past,’^ 

The annual eiiportable surplus of oilseeds in India is well over 5,000,000 
tons valued at £50,000,000, In addition India exports about 3i million 
gallons of oil valued at nearly £400,000 and about 200,000 tons of oil-cake 
worth about £1,000,000, 

The principal oilseeds grown in India and exported may be classified 
according to the character of the oil as follows:— 

1 Solid /«&,—Copra, mhowra. 

2 Non-4ryin^ oik: —Groundnut, castdtr. 

3 Semi-Drying oils: —Cotton-seed, rape, sesame. 

,4 Drying oils: —Linseed, poppyseed, niger seed. 

From the manufacturer's point of view, the oilseeds may be grouped as 
follows;— * 

Group (13 to 36 per cent, of oil or fat). Cotton, linseed, niger, rd-pe. 

Group 2 ,—(42 to 65 per cent, of oil or fat). Poppy, groundnut, sesame, 
castor, mhowra, copra. 
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British oilseed crushers have devoted their attention mainly to the 
crushing of seeds of Group 1. This because the industry began in the days 
when oilcake for feeding cattle was the chief desideratum and the oil a 
relatively unimportant material. Later there arose a demand more urgently 
on the Continent for oils for the manufaclui e of margarine and other edible 
fats The German oilseed crushers gave special attention to copra, palm 
kernels and other seeds rich in oil. With the advantage of later equipment 
and plant, and more modern arrangement of factories they monopolised the 
crushing of rich oil-seeds and even developed the crushing of Egyptian 
cotton-seed which was virtually a British monopoly to so great an extent that 
in 1913 they took 44*8^ of the cotton-sced Egypt exported. This led 
British oilseed crushers to turn their attention to Indian cotton-seed which 
though inferior in many respects have been imported in increasingly large 
quantities to the United Kingdom. 

Of more interest to Ceylon are the statistics and remarks on groundnuts, 
castor and copra. 

GROUNDNUTS. 

Of the world's exports of groundnuts in 1913, France took in 68 per 
cent, Germany appears second with only about 7 ^ of the world’s total. 

The Indian trade in groundnuts have since recovered from the ravages 
made by disease on the indigenous variety. This is due to the introduction 
of disease-resisting varieties, notably, in Madras, the variety obtained from 
Mozambique which in addition was found to mature within a shorter period, 
to give a heavier crop and to contain a larger peiccniage of oil. In recent 
years an increased demand lias arisen for this oilseed through the discovery 
of processes for refining the oil so that it now competes with olive oil and 
refined cotton-seed oil as a salad oil and enters largely into the composition of 
margarine. The season for the export of groundnuts from Madras is between 
October and March. The bulk of the nuts arc shelled before shipment to 
save freight. The shelled nuts at first could only be used for the manufacture 
of soap as they arrived at Marseilles in a heated and damaged condi¬ 
tion, Recently even this oil can be refined for edible purposes. 

It is eminently satisfactory to note that in India there is a large and 
increasing use for groundnuts. Burma is developing an oil-crushing industry 
on sound lines. This is thought to be due to the fact that she has had 
the advantage of the experience gained by a long-established rice-milling 
industry. The oil is expressed elsewhere in India by primitive methods and 
is used chiefly for domestic purposes. 

The oil-cake has been imported from India to the United Kingdom, 
Ceylon and Germany. Ceylon has increased her imports from 17,000 tons 
in 1912-13 to 35,000 tons in 1915-16, These supplies come chiefly from Madras 
and is largely used as a manure for lea, etc. In Europe groundnut cake is 
regarded as a very valuable cattle feed and the manure produced by the 
animals fed on the cake is “ exceptionally rich in manurkl value." 

In India interest is being directed towards the utilisation of such oil¬ 
cakes for sugar-cane and for wet lands. It is egnsidered beneficial from the 
economical point of view as lessening the demands made on cattle manure. 
The Imperial Institute suggests that the use of oil-cakes suitable for use as 
leading cakes as direct manures is not economical where cattle are raised 
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and cheaper manures are available. In Ceylon the use of groundnut cake 
as a valuable feed for dairy cattle is hardly realised. It has one defect in 
this respect that has not been pointed out, i.e., the cake does not keep well 
tending to go rancid soon. 

CASTOR. 

India practically has the monopoly of the world^s export trade in this 
seed. A large quantity ot oil is made for home consumption and a surplus 
exported. These exports are gradually dwindling down due to the crude 
methods adopted for expressing the oil and the wholesale adulteration 
practised by the small dealers. Besides this the mineral oils are ousting 
castor oil as a lubricant. 

The cake is exported chiefly to Ceylon as*a manure for tea, etc. In 
India it is one of the most valuable of oil-cakes as a manure especially for 
crops of potato and sugar-cane. 

The cake has been used in India as fuel for stationary engines and gas 
has also been obtained from the cake for lighting railway stations. It is 
stated, however, as being unable to compete with cheap coal for fuel. 

The oil, apart from its use in medicine, is chiefly used as a lubricant on 
the Indian Railways, it is also used for dressing leather and for the manu¬ 
facture of Turkey-red oil for alizarine dyeing. 

COPRA. 

The statistics are of interest in showing the world^s annual exportable 
surplus of copra and the countries that use it. 

In 1913, which is considered the latest year for which normal figures 
are available, the ex^iorts were made up as follows ;— 

Tons. 

British countries ... ... ... 157,527 

Allied countries (Philippines—80.904 tons) 104,020 

Enemy countries . ... ... 32,377 

Neutral countries, i.e., Netherlands East Indies ... 243,500 

Total ... 537,424 

Ceylon exported in 1913, 55,865 tons, or little over 10 per cent, Indians 
share is about 7 per cent, and that of the whole British Empire nearly 30 
per cent., whilst from Netherlands East Indies over 50 per cent, of the 
world’s total is exported. In 1914, Ceylon exported 70,597 tons, and 
60,426 tons in 1915. 

The chief copra importing and using countries as shown by the 1913 
figures are Germany (195,900 tons) and France (112,328 tons). 

During the war the United Kingdom has increased the amount of copra 
crushed from 14,204 tons in 1913 to 50,311 tons in 1916. Holland has 
increased her’s from 18,279 tons in 1913 to 33,181 tons in 1914, the United 
States from 15,298 tons in 1912-13 to 49,085 tons in 1915-16. France and 
Russia are importing and using less. Australia which retained 5,344 tons 
in 1913, in 1914-15 retained for her use 16,029 tons. 

The exports of coconut oil are instructive in showing how India increased 
her exports, whilst Ceylon remained stationaiy and even exported less. 



1913 


1914 

1915 


tons. 


tons. 

tons. 

Ceylon 

27,349 

• •• 

24,324 

25,075 

India 

4,591 

*«- 

4,523 

10,508 

Philippines 

4,931 

# « * 

11,754 

13,251 

Austria 

1,977 


4,231 

* * • ... 


H. L. VAM B. 
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THE WIDE-SPACING OF CROPS. 

R. CECIL WOOD. 

Principal, Agricultural College, Cmtubalore. 

The number of plants in any field may vary much. If too much seed has 
been sown, there may be many or there may be few. If there are too many 
plants in the field, they are overcrowded, they cannot get sufficient room, and 
being short of food and light, they grow stunted and poorly. On the other 
hand, if the number of plants is insufficient, owing to the seed having been bad, 
or the rain having fallen after the crop has been sown, thei e is a great waste of 
the fertility of the soil, because there are not enough plants to lake full advan¬ 
tage of the food and space. The best number of plants. . . depends very 

largely upon the state of the land and upon the'season. I a a year of good rain¬ 
fall and if manure has been applied, more plants can grow well, and bigger 
yields will be obtained than when the rainfall is poor, or when the land is ex¬ 
hausted. In order to avoid this difficulty, it is a common practice for the ryot 
to sow his crop rather more thickly than he thinks necessary, and to pull out 
the plants gradually, as the crop matures, leaving only so many plants as will 
bear good heads. . . As the ryot is always hoping for good rains, he pro¬ 
bably usually oversows his crop, and keeps too many plants in the field. Now, 
if it IS right only to keep a few plants, it is an advantage that tliev should he 
regularlv spaced. This is already done in many parts of the country, and the 
plants are seen in tlie field, standing in rows like houses in the streets of a 
town. If this method of sowing is adopted, yon can get a bullock hoe to every 
plant, just as you can drive a bullock cart to every house in a town, a ihing 
which would be impossible, if the houses were irregularly anaiigcd. . . 

In some countries where seeds are vei 7 bad and where the soils are diffi¬ 
cult to cultivate, each field is left unsown, at regular intervals, for one whole 
growing season, so that the weeds which grow during that lime may be 
thoroughly eradicated. This implies the loss of a whole crop, and is a great 
loss, and it is less expensive to grow the crop, in lines wide apart, say 4 feet, 
and keep the guntaka or other kind of hoe working steadily all the time 
the crop is growing, tiU the latest possible time. To one who has not tried 
this method, it sounds ridiculous to try and grow a full crop at such a distance 
as this, but experience has shown that very good yields can be had, and the 
yields of such crops grown on the Central Farm at Coimbatore have been 
from 900 lb. to 1,000 lb. an acre. The seed is sown behind a country plough 
with an, arrangement for marking the position of the new furrow, so that the 
lines are parallel and equidistant. The first hoeing is done by hand, but the 
women only pull out the weeds growing in the lines. Those that grow in the 
spaces between the lines, are left to be got out by the bullock hoe. The cost 
of this hand weeding is therefore little, and after that the land can bo 
frequently hoed by bullocks at a cost of about two annas an acre. Each time 
this is done, the weeds are killed; the land is moreover left in a soft condition, 
ready to absorb any rain which falls, and by further loosening the surface, 
this moisture is conserved, and kept in the land, and we thus have more for 
the crop. The heads produced oncrops grown in this way are enormous and 
the yield of grain is heavy; the straw is necessarily thick and in this respect is 
probably not so palatable or nutritious as in a more thickly sown crop, but 
after all, the weeds rob the crop every year, and if is worth while making a 
special effort to get lid of them, even if we do lose a portion of the crop. 
(• •—Aowc. Calendar, Madras Aowte. Department, 1918-1919. 
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MARKET RATES FOR TROPICAL PRODUCTS. 

(From Utfiis ^ Latest Monthly Writes Cgrrenl.) 


ALOES, Soceotrine ^ cwt. 

Zanzibar & Hapatic ^,, 
ARROWROOT (Natali ib. 
BEES’ WAX cwt. 
Zanzibar YaUow „ 
East Indian bUached „ 

» unbleached „ 

CAte“j«»» lE. 

China _ cwt., 
CARDAMOMS, Taicont.| 
per 

Malabar, Tellicherry 
Calicut 
Mantalorc 
Ceylon, Mysore 
Malabar 

Seeds, E. I & Ceylon 
^vlon “Lonff Wild 
CHILLIES, Zanzibar cwt.; 


CINCHONA 

Ceylon 


Srk.4i. 


QUAUTY. 


CINNAMON. CwIm lAi 
per lb. ‘lQa(>| 
3rds 
^ths. 

Chij 

CLOVES. Peiuna 
Ambt^na 
Zanzibar 
Ma4afl[8icar 
Stemi 

COFFEE . 

Ceylon Plantation cwt.| 
iiberiin .. 

COCOA, Ceylon Plant 


Fair to fine 
ICommon to good 
Fair to fine 

Slightly drossy to good 
Fair to good 
|Dark to good genuine 
‘^itirk to good palish 
.defined 

Fair average quality 
iGood to fine bold 
iMiddling lean 
[Good to line Ixdd 
Brownish 

Med Brown to good bdd 
I Small fair to fine plump 
Fair to good 
'Fair to good 
IShelly to good 
'Dull to fine l^ht 
Fair bright imall 
{Crown. Renewed 
Org. Stem 
Org. Stem 
^ewed 
Root 


{Red 


Fair 


ipi, hiir to fine Sold 
Ib. Dul to fine bright pkd. 
Dull to fine 
Fair and fine bright 


idedium to bold 
* air to bold 
ipeeial Marb 
Jedtegood 
Ordinary to ted 
Small to good red 
Middliw to a 
Dull to fair 
Old. stalky to 
Wgoody 

rfal?' 

ton. Common to fsdr 
Idedsumtogoodmed 
Good to fine 
GINGER, Bengti. rough cwu Fair 

Calicut, Cut „ Modimn to fine bdd 
Small and medium 


Native Estate 

COLOMBO ROOT " 
CROTONSI£liDS.,ifttd„ 
CUBFife 
FIBRE, Kltol , 


Pilmyrah 


lb. 


B&C. 
Cochin, Rough , 

Japan ^ 

GUM Ammomacua , 
Anisd, Zanzibar 


Madagascar 
Arable, E L fit Aden < 

oSt"^ : 

Kmraebet 

Madras 

Assafoeiida ^ 
INDIGO. ELBengni lb. 


per lb, 






,110/1 12 a 
Hoi a 105 
iiid.i/ 

£9 a £9 5/ aom; 

liW,- 

£9a£9 7/6 ., 

rlL% " 

too a 5(3 . 

2| a 5 
1,7 a 1)8 
2/6 a 31 
I a )/6iiom 
75/a 85/ 

80/a 85) 

3ida7d 

iSafid, 

I 




Cmmon to fine bold 
Small and De 
Uniplit 

Ord. blocky to fair dean 
Pale and amber, itr. arts 

air to good ^h, 

[Ordt^ to good pale 

I to fine ipile 
[dish to iood pale 
Ic to fine gale 
-.jinnr. togd.al»pada 
com. Stony to good Uoek 
add mgd. violet 

ing inida to Ski, 

_tomidaling 

Muttofine Kurpab 

OnStiaiy liojtood 

Fgvto^bifcht 

Bbtoddisb tofine 
pftBnlry tofair . 
fftodpale 


QuoUtions. 


{NUTMEGS,- lb.| 
Singapore 8 k Peaang 


lid 

16al/8 
“a 4/ 


m 


2/1 


Nomittiil 

93/’i?5/ 

tolls 

I70fal90' 

55/a 60) 

€16) a £17/lot , 
l^a lid Inom. 


|NUX VOMICA. Cochin 
per cwt. Bengal 
Madras 

OIL OF ANISEED 

CASSIA"" 
LmONGRASS " 
(Coehm) oz. 

NUTMEG 

CINNAMON (Cwlonlu. 
CITRONELLE. lb. 

jOLIBANUM, £»p cwt 

pickingt M 
siliings I, 

|ORCHELLAWEED-cwt| 
Ceylon „ 

Madagascar n 

Zanzibar „ 

iPEPPER-CBUek) it 

Alleppy & Tellfchorry 
Ceylon » „ 

Singapore 

Aeheen 8c W. C. Penang 
(White) ^ngapore „ 

Siam M 

Penano .. 

MumoI 

[RHUBARB, S,iuui „ 

Canton ^ 

High Dried,, 




£50) a £60 nom. 

£60/a £80 h 

^«.£II5 . 

M0>al20/ 

,100/ a no 
85(a90/ 

85 


a 200/ 
10/a£16l0/ 

.£iukl2 

£5 a £11 ^ . 

iSIQliflOIOI^SI 
£7,£8I0( 

£4* £8 

5^1 fs/ 

p;!Sf 

|3/a 50/nom. 
|{|a45/nom. 
(£I5a£20 
£4 a £10 
10/a 12/ 

Fa96f, 


togond* 

A ' 



f'l to 57*s 
-i*i 
110*1 

lOrdinary to good 


[RUBBER. INDIA lb, 
Ceylon. Straits. 

Malay Straits, etc. 
Assam 
Rangoon 


>, 

n 


tea* 


New Gninea 

|SAGO, PEARL, larga-cwt| 
mediu 
small 


^ Flour 
bEEDLAC 
BENNA. Tiimevelly 


cwt. 

lb. 


(HELLS. M. of PEARL-I 
^Orptiim cwt. 


Snail H 

TAMARINDS, Cilcntta, 

FqISSSe SHEUpt- 

Ibar 8c Bombay lb. 


QUALITY. 


Fair mercbantdble 
Acceding lo analysis 

Good flavour 8c colour 
Dii^ to white 
Ormnary to fair sweet 
Bright & good flavour 

Good to fine white 
Middling to fair 
Low to good pale 
Slightly loul to fine 

Fair 

Fsur 

Fair 

Fair 

Fair to fine bold heavy 
Fair 

Dipl to fine 
Fair to fine 
Fair 
Fair 
Fair 

Ordinary to good 
Ordinory togood 
Fair to fine flat 

Standard imokod sheets 
Standaid Creoe 
Scrap fair to fine . 
'Fair 11 to ord. red No, I. 

Common to 
Good to fine rad 
Low white to pnme red 
Snuiage. fair to good 
Fair to fine ball 
Fr. to fine pinky 8c white 
Majunga 8c blk coated 
Nis»ers,lowtog^, 
Ordinary to fine ball 


Quotations. 


3/a 3,3 

2/9 

2/4 

42/6 B 45/ 
40) a 42/ 
40/a 43' 
4,3 

6/3 a 6/9 
6d 


Fur to fine 

n ft 

Good pinky to white 
Ordinary to gd. soluble 
Good to finebold green 
Fair greenish 
(^omi^ specky fie small 

Small to bold 

CficluBubdcI 

S^tt 


Mid to fine mk not stony 
Inferior to good 


Cevlfltt 

TuteRl 


ittritiiisficSeyebelles 
lERIC. ^ 1 ^ cwt 

Coehio H 


Small to bold 


IVANILLOES.- 
Mamitiitt 
Madngatear 
Sny«hill«i 


:} 


lb. 

llts. 

2ndi. 

3rdi 


WAX. Japan, manrei. cwt teood white hard 


fair to fine bold 


Gd. crystallized 3b 8i in. 

FW8craddi^3b 

Lean and ioienor 


6da1 

|a2s 


% 


\i‘ 

130/a 150) 
m a 120 
22Sa40/ 
35/a 45/ 

10/6 

1/4 

l|t2,I 

1,8.3, 

m 

Xi 

i^.iio 

!,5 

'Liiio 

i:S’ 

!: 5 > 

|9dal/6 

1/6 a 2/ 


701 n 751 
70/a 75/ 

,105/a 110/nom. 
9d^ lOd 


JfidaSd 
3Sda4ld 

40/a £510) no 

£7 a £1410/ , 

; 

:SI 


,IQ(>26, 

!Q/V|( 
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